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• 3-8- , ^11. tfltb ^l^Ma jaJtaMh 3)-^ ^^^--g-^ ^i^aHi-g. 

M-^HH ^>^^ ^^<g z\3_^ f fe^^ ^ ^m^lS. a>-§-^ ^ 
^ , ^J3LJ:*ll, ^1^43E JS-^l, iHts^l ^ 

<>H^ls fe*J^, W^l, 
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°H4^-8- ol^>o>^l o.s. tes)^: £ zl^ ^S«J-^{BENZ0PYRAN 

DERIVATIVES SUBSTITUTED WITH SECONDARY AMINES INCLUDING IMIDAZOLE AND THEIR PREPARATION} 

g n» itfSfe 3E^#ofl ^ 3-2.iL, -g. tes)^ -frSE*^ a]^^^. o^j 

3-8-. ^« W tfl^ ^1^45 Jti^*, *13 3Kba^ *)^2j-g-o} ^-Aj-^^j-g-^. 

^Ji^l, ^1^43. ^.^1, -^sMl ^ ^e^i^^ ^t-^^sq. 

1970\lrfl ^^(FolkmanH ^<9=>8# 0 1 7>^o] u).^. o]^ 

^^*IH tuft Afl^ ^-#2)5.3 7W$6] *W35a4. 
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^€ ^^-Sr ^M -B-^m^ ^le^ 3-§-* ^^l^lfe Ir^W. 

^^§€ m*a- -g-M- ^^*>jl ^lsfe ms^i jl^*> 

^, Mi ^r€^ o]^ fS7} ^^^(angiogenesis)* ^^1^6.3. 

*l Ma^l ^tb^: M «fe if S^M- 

W^l^lr A^^-^q- jq^-AH ai^^^-oi ^^sj^-cii, ^s^H^ 

^l^m^^l ji^^-ol i~2 nrnf <>1#^ 3.71 a}^ ^ ®7) nflJg-ofl ^<#«q Aj^-ofl ^ 

& tl^o] €^ 6 l^[Folkma, J. ef a/., (1992) /. (Saw. ^ 10931-10934]. 

3r ^^(angiogenesis)^-S. tgAjo] ^o] ^^i)-^ 

-tf*, ^ ufl ^3 (embryonic development), #*l*|-fh (hemangiomas), 
^ (diabetic retinopathy), ^-*>e)^ (rheumatoid arthritis), 

(psoriasis), AIDS ^ ej-^f^ ^ ^^tb SlWorkman, J., 

Klagsbrun. H. (1987) 
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Science 235: 442-447]. lUHj^* 4*1, ^£5.0) o] 

Qjfi^ 3h8-§-ar 3L«-*M, <>l3}tb m^: <$£\ 5a°1 

4^3. ^, #0} aJ^-o. ^^jjLJfl^ ^ ^jg.S, f}ES, 

f^^L 3 ^ ^tb #^tl^>#ol 1^ il^^If *}#*H **9= ^^S. Afls.^ 

711 IHW. 4^ °l^tb -*!^1^ ^3 <3»l±f. #0] a^ ^ ^o]^ cq^m. jfr^ig ^ 
W9=<>1 ^S)^ *Ja^:£ ^a^ ^ a^2) o_ S ^o] 7 > E)^- 

^J°14. ^l&ltb ^T^H n^O> T£;£ ^ 7fl ^ AlA^^- ^ ^^]^]^ £S.A^Bl 

(prostamine), ^^^rSl*} (tumor necrosis factor)^ ^r^^w, f2]A^)-e}o]£5 i tg. 

— (angiostatic steroids)*?! t}o]£S3HE)i (hydrocortisone)^ ^g-f^ *|] 
41! (heparin)sf ^] ^Bl^ x!fl ^tg^ *| *(| j^-i- i+Bj-tfl^ ^o.S. <£b^ ^[Lee, A. 
£tf (1983) Science 221: 1185-1187; Crum, R. et al., (1985) Science 230: 1375-1378]. 
d H #«*H A>-g-^£S. ^-g^ AjAjt^- ^ o^j^ o^xlni- ^ «y^^6i] 

«<H7> 9X^ ^ Marimastat, BAY 1-9566, Prinomastat, Neovastat, SU 5416 

°1 phase m<% Neovastat^r SU 5416^ ^-^^<?1 ^^7} ^:K^\^it\-. 
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Bfl ^e^im (myocardial ischemia)^! tfl^o] 

^>«1, €^ [G.J. Grover, <2a*. /. Physiol. 75, 309(1997); G.D. 

Lopaschuk et al., Science & Medicine 42 (1997)]. SE^t ^M.^ 41 ^& ^^r^r ^r^^^^ 

^ fif* A^3E. ^Jl^x}. ^-f^ <a*g^i=. ^^1, ^^2}- 

^1^1 ^ efl-o] tfls^ol *>#*fl, ^a><^ (nitrate), 

^ ^T#4^1, ^*NMfl*fl, 6>^5E)^ ( ACE (angiotensinogen converting enzyme) *i*fl*l] ^ 

(BMS-180448)c] 7)^ Xl^^fe ^a) K ATP (ATP-sensitive 

potassium channel)^ tf^ojiL *)-$-*Hr ?M jy.^ B > &rj- [ K .S. Atwal a/., /. Med. 
Chem. ]. o] a^J-g^ o]^-A]7l^ M7} w]J2^ ^o}^ #^171*1 ^o.^a) 

£ 4J## ^Jl^JELsL, Afljg.^- «|^^«. aliMs.*^ 7flf 7>^^r ^Al^uf. 



<8> 
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2^^, *|<2l>£, <yr^V°H »g, ^^^V ' 

[G.J. Zoppo et al., Drugs 54, 9 (1997); I. Sziraki et al., Neurosci . 85, 1101 (1998)]. 

-M-^^l ^7} f»§- ^ 4^ [M.P. Mattson ^ al., Methods Cell Biol. 46, 187 

(1995); Y. Goodman et al . , Brain Res. 706, 328 (1996)]. 



°H ^ ^*>«-8: #7l<4 ^ ^B] Jl3f# ^iflfe 7fl^>7l ^Sfj i^*> 
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<13> o]*}. JS. ej^. AJ-^^ ^^^t)-. 

<14> ^ *}7] Sj-^ IS. SA]S)^ ojTi)^^ ^^-^ O.^ yfl^ 




(^-71 *HH, 



R 1 ^: H, CN, N0 2 SE^zr NH2 °m, 
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<18> 





R 2 ^ CH 3 , ORa mfe oJ ^>H, 

°H, R a fe C!~c 4 ^ *N HLfe ^ ^oi-a, 
Z^r C 2 ~C 6 ^ 4*4 ^^o]jl; 

R 3 g Rife-^aq. sj-^c^, h, CI. Br, F, Ci~C 3 3 tt«7l . ORb, CF 3 , 0CF 3 , N0 2 Sfe 



°H, R b ^ H SEfe Ci~C 3 ^ ^ojji, 
*fe ?HlHchiral) ^* 

- #71 s}-^ is i^fe- iffla^f* -fKSLSfl, ^-g-s]^ ^ 

- #7} is. S^fe tes]^- -fr^fe e)-^ti] o>qej. 2 , 

%m ^>7i as- aAls , fe (l2)> (Is)( (l4)fif ^ ^ ^ 



C0 2 R b °H, 
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(Is) (I 4 ) 

(#7] *HH, Rl, R2, R 3 -gj R 4i. ^" 7 ] ^ ^tf-.) 



A> 7 1 i<q ^ w>^^- sj-^-^^ ^130.5. *>7)<2}- 

1) (2S , 3S ,4R)-6-M [N-(4-#3.3.*i| ^ )-N-( lH-o] t|-^-2-<iH ^ ) ofpl 2^] -3-*H JEL 

2) (2S , 3R, 4S)-6-^ [N-(4-#M.s|) \i )-N-( lH-ol n) 4#-2-^ *\] ^ ) i^] -3-*><>l JEL 
^- a] -2-Pil m-2-cf^»l ^] ^-a] Tjfl ^-3 ,4-4°l *H ^S-2H-l-^lS5i| £ 

3) (2R, 3R,4S)-6-q mS-4-[N-(4-#^5.si] ^ )-N-( lH-o] 4^-2-^ pjj ^ )o>p] ^]_ 3 _^o] 3= 
^ <*] -2-ofl 1-2-tJ-ol p)1 41=- a] ^ ^[-3 ( 4-r^-ol ^o] s. S.-2H-1-HI is) £ 

4) (2R , 3S , 4R)-6-q ES-4- [N-(4-#5.S.3f|l \i )-N-( 1H-°1 4^-2-^ ^ ) o}v) ±] -3-^.0) r= 
-iH -2-*fl m-2-t^-ol nfl ^-a] t^] ^-3 , 4-cf o] ^j.o] t= s-2H-l-€2:5Ej £ 

. 75-13 
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«*> 5) (2S , 3S , 4R)-6-M HS.-4-[N-(4-H^°l W-&3.«1 M ^[ )-N-( Ifl-o] n] r^-2-ojuj] ^ ) o>p] 

^]-3--5}o] zm*) -2-pfl s a] ^ _ 4 _t}c>l ^-o] JEL3L-2H-l-fes) £ 

^ 6) ( 2S , 3S , 4R)-6-M HS.-4- [N-(4-T»fl -i=- a] iq] ^ ) - N -( i H -o] u] #-2-^ ^ ^ ) a]-*! i^] -3-*H j= 
s.Al-2-Tjj) -2-^H p|) ^-a] xifl H~3 , 4-cM *><>1 H.S-2H-l-^lS5i) ^ 

<«> 7) (2S , 3S , 4R)-6-^ BS-4-[N-(4-H^^l ^-a] sfl ^ )-N- ( 1H-°1 *1 ^-2-<g pfl ig ) 

<>M ic] -3-*H = -2-^] 1-2-cf o] vft^X\ v% _ 4-cj.o] ^.o] JE15--2H-l-fe3| ^ 

<*> 8) (2S ,3S , 4R)-6-^ 5S-4- [N-(4- iLS-S.^} ^ )-N-( 1H-<>1 ^-2-<£ ^] ^ ) o}v) ^] -3-*M 

s.a1 -2-ufl ^-2-tj-o] pfl s.a] *)] ^-3 , IE.3_-2E-l-m£:X\ & 
<"> 9)(2S,3S,4R)-6-MJ=iL-4-[N-(2,4-t}oHm^^ 

o) E-Wr*) -2-*|] ^-2-rfo] nfl tig ^-3 , 4 -t}-o] ^}o] i= 5.-2H-l-fe2l & 
<38> 10) (2S , 3S , 4R)-6-M [N-(2-<>M 4i ^ ^ )-N-( 1H-<>1 *1 rf #-2-^ ^1 € ) <>H ^]-3 

-*H j= s-a] -2-Bfl ^-2-4°l ^ €-3 , 4-tq-o] *>o] H.S.-2H-l-€S5£l £ 

<39> n)(2S,3S,4R)-6-MM-4-[N-(2,3-^H 

*H -2-xifl ^-2-^o} nfls-A] pfl ^-3 , 4-rfo] -sr>o-| J= S-2H-l-iffl2:S} ^ 

<40> 12)(2R,3R,4S)-6-qBS-4-[N-(2,3-^ol^^^^)_ N _ (1H _clplcf^-2-^ni]^)o>pli 1 ]-3- 
*H JE^-A] -2-iifl ^-2-cf ol pfl s.a] uj] ^-3 , 4-rfc] §>ol ^^-2H-l-w3l2:^ ^ 

<41> 13)(2R,3R,4S)-6-M BS-4-[N-(4-ti.S£^l ^ )-N-( 1H-<>1 *1 t±^-2-<£v\) ^)o}n] ^3-3-^01 

c s. a] -2-^] ^l-2-cfol Dfls.A] tffl ^-3,4-^0] «H ^S.-2H-1-«312:5X) i£ 

^ 14) (2R, 3R , 4S)-6-^| ES-4- [N-(4-*fl ^-a] 4 ^ )- N - ( i H -o] d] t^-2-oj ^ )<>M ^] -3-SH 

cs. A] -2-^} ^-2-x^-ol x,fl JL a] bJ) ^-3 , 4-x^-ol ^.ol ^ S _2H-l-iffl ^ 
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<43> 15)(2S ( 3S,4R)-6-MHS.-4-[N-(4-#^S.5ll 1 d)-N-(lH-ofPl cj-^_ 2 -^p|| ^)<>M i^]-3-*> 

^ 16)(2S,3S,4R)-6-q ^.S-4-[N-(2-^Al5j| ^)-N-(lH-ol v] ^-2-<£^)*}v]±.-]-3-?>}o] 

3= -I-a] -2-^ ^-2-4°l ^1 ^1 Tg-3 , *}o] ^S.-2H-l-^lS3t) & 
<4 5> 17) (2R , 3R , 4S)-6-^ HS-4- [N- ( 2-o>o] dfc^S.^ sfl ^ )-N-( 1H-c>1 v) t±^- 2 -<£ *ll € ) o>*l i]-3 

-^>o] -2-v§ ^-2-cf o] ofl JLa] ^-3 , 4-tq-o] sj-o] JELS-2H-l-te^ 

<46> 18)(2R,3R,4S)-6-^HS-4-[N-(2-^^Al4^)-N-(lH-olTnl^^2-<g^^)oVTil^]-3-^ 

^ 19)(2R > 3R,4S)-6-^HS-4-[N-(3-#S^^)-N-(lH-^l^m#-2-^tiil^)o>T.l2 E .]-3--5l.ol 
^.^.Al -2-^1 %-2-^d\ d)1 ^-3 , 4-rfol -gj-o] = S-2H-l-te-£) 

<48> 20) (2S , 3S , 4R)-6-"u| J= ^-4-[N-(3-#5.3.*)l \3 )-N-( 1H-^1 * ] t^-2-13 "fl ^ ) o>p] ^] -3-*H 

— -^1 "2-^1 Tifl A ] c)l ig-3 1 4-rVo] -gj-o] S.S.-2H-l-^0 2:2] ^ 

<49> 21) (2R , 3R , 4S)-6-M HS.-4-[N-(4-i= e}-o] tfis^l s_a] sfl \| )- N - ( i H -o] #-2-«g ^ ^ ) 

hz) -3-*M «Al -2-^] T£-2-t±o) v\) S-a] u|) ^-3 , «H S.S.-2H-l-^lS3| ^ 
<«> 22) (2S ,3S , 4R)-6-A>ol o}ir.-4- [N-(4-#S.^sil ^ )-N-( 1H-°1 *1 cf^_ 2 -<a ^ ) o>nl ic.] -3-*} 

o) JE.^X\ -2-^11 d1| t»fl ^-3 , 4-cf o] §>o] ^S.-2H-1-€SS) & 

^ 23)(2R,3R,4S)-6-^>^^-4-[N-(4-#SS^^)-N-(lH-olr I l^-2-<itfl^)6]. u lx t ]-3-^^ 
H.S.A] -2-ti|] H-2-cH ^1 4I=- a] dJ) ^-3 , 4-cfol ^l-o] ^S-2H-l-^lS2) ^ 

<52> 24) ( 2S , 3S , 4R)-6-<>M ic-4- [N-(4-#5.5.s|| ^ )-N-( lH-^l n) ^-2-^ u)] ig ) o}-^ ^ ] -3-*H 

E.^X\-2-v\) ^-2-4^1 Bfls-A] t^l -3 , 4-^0] £j-o] = S.-2H-l-iass) & 
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<53> 25)(2S,3S,4R)-6-oH ic-4-[N-(4-S^o]s. = ^)-N-(lH-°1 nj 4=^-2-<|3 *]| m)<=»> 

nl i^] -3-«H «a]-2-t>|1 T£-2-t±o] pfl n|l ^-3 , 4-40] ^-o] J=.^-2H-1-»31S4 Q 

<54> 26)(2R,3R,4S)-6-<4*l^-4-[M4-HeHl-^^ 

° W ic] -3-*H i= X] -2-pfl ^-2-t^-o] *H *)) ^-3 , ol afro] S.S.-2H-1-^1 ^ 

«»> 27)(2R,3R,4S)-6-o>nl^-4-[NK2,3-4 0 HM^ 

«W £Uf-A] -2-cfl ^-2-4<>l ^ s_X| tt(| ^-3 ,4-4°! *M ^5.-2H-l-ite4 & 

<*> 28)(2R,3R,4S)^oHlc-4-[M4-^A]J^^ 

JEL-i=-X|-2-i ^-2-4°l *H^H ^1 li-3. 4-4°l*H :ES.-2H-1- fe4 ^ 
^ 29) (2R , 3R , 4S)-6-<>M i^-4- [N-(4- 2.3,3.^) v| )-N-( 1H- °1 *1 4#-2- ^ ^ ^ ) ±] -3--SM 

= s.Al-2-p)! ^-2-cJ-o] u^A] nj| ^- 3f *}o-|T=^-2H-l-fe4 ^ 

^ 30) (2S,3S,4R)-6-^l ^-4-[N-(2,3-4 c 'l ^ l5ll^)-N-(lH-ol 4 4#-2-1^]l| )<>}*} 1^-3- 

«H J= a] -2-nfl li -2-40I ^1 ^1 ^1 €-3 , 4-4°] «H ^S-2H-l-fe4 £ 
^ 31)(2S,3S,4R)-6-^^-4-[N-(2-^^a14^)- N -(ih-o]p1^-2-^^^)o>d1^]-^^ 

— ^- A l-2-^l €-2-4°l ^a] nj| ig -3 ,4-4°l ^^ = S.-2H-l-tf(l2:4 & 
32)(2S,3S,4R)-6-o>4^-44N-(4-t^Al^)_ N -^ 

— -2-^^-2-4°] ^a] xifl ^-3 ( 4-cfo] t}o] 1=3.-2^1-^4 & 
^ 33) (2S, 3S , 4R)-6-44 ic-4-[N-(2 , 4-4°l ^ M ^ )-N-( 1H-°1 4 4#-2-<£ "11 H )o>4 t ]- 3 - 

*H — -2-^| € -2-44 *)) ^-a] ^-3 , 4-40] ^o] ^S.-2H-l-«3l2:4 ^ 

;62> 34) (2S,3S,4R)-6-44 ic-4-[N-(2-44^ = 3.^2)l ^)-N-(lH-ol 4 ^-2-^^ 11)44 v^-3 

^ A l~2-^1 €-2-4°! ^^^-3,4-44^4^5.-2*1-1-^4 
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35) (2S,3S,4R)-6-o>nl 2^-4-[N-(4-M5}o] ^j^^a] ^ ^ )- N - (1H _ol v] t\.^- 2 -<£v\) t) 
°}*} ±] -3-*}°} J= ^ a] -2-P]] ^-2-^o] p|| a a] pfl ^-3 , 4-^o] *>o] J= JjL-2H-l-€3E:*| £ 

36) (2S, 3S , 4R)-6-6>n] ^-4- [N-(4- ^ )-N-( lH-o] v] t±^- 2 -<Q H ) <>>*1 ii]-3-*H 
«Al-2-ofl 1-2-q-o] ^ sa] ^ ig -3 f 4_cj.ol *M ^5L-2H-l-fe:s] ^ 

37) (2S,3S,4R)-6-6>^^-4-[N-(4-#^S^^)-N-(lH-^n]4^-2-<a^€)oVpl^]-3-- S ]. 
ol = s.a] -2-^1 m-2-rfol Tifl s. a] tfl ^-3 f 4-cj-ol *>o] ^S-2H-1-^I £ . 

W^^S. ^-§-7>W ^AJ- (free acid)o1 ] o]^ A}- «- 7 >^o] -B-§-^-Cf. 

. tl^i ^--ir a>-§.^- o XzL) -B-^aJ-o.^ ^03^ ^ 5 ,]o]av > d^n}^ # S3. A _ >) ^ 

°HS^, ^RV, E^-SBfeAj-^ 4-«-Slfc€-$, ^^H^V, <$£*t, # 

- "MI^U. °1 -fM-g-pfl, e|* 1-^ nfl^, ofl^, a Hm t£- 0> 
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<68> Stir, ^7} 1^ oHr}^i- 5L^-*Kr ^H^o.^. *)g<a 

#S(metal salt) €^1)*H1 JfrtM 1 11^ s^xj i<2} 3^1: £| ^ 

<70> 1] 




O R °D ^ # S 

01) 

(D 

<71> 



£t#^r A}-§-1g-o_5L*| sr^X] !^ sf^^- og^o]^^^^ ^ig-^j- ^^.^ 

I. *)l2 

(1) <>11^KM^ W» (11)^1 ^12: 
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tb 1 ?!^- -fr^s *1]2000-60467:M 7l#sM «j-^ofl afl^ ^ 
^ ^"71 «^ofl n^. (ii)^ 7}^ Jf£ ^H^^ (Hi), II2), (II 3 ) 

^ (II 4 )» ^« (IVi) ^ (IV 2 )S.W zfzj- *Hs% ^ fli*. 

<78> [*V-§-^ 2 ] 

OVj) Oil) (Ha) 




Me 



avj) 013) 014) 

<80> (2) <^l^m# ^|^S.aLEl« 5L^}±r °)*}*}™\ (III)^ *fl2: 

<81> ^"7] Id)] A] A>-g-tb ^BflSJlBl* SL^}^ o]*}*}*! *M & 

(reductive aminationH *f)2:tl- ^ 

<82> [tiV-g-^ 3] 

+ _^-n °> § $ 8 * X > — 

(HI) 



<83> 



(#7] R3 ^ R4^ 1«*M ^<2^ «>4 
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^-71 ^r-§-ofl^ ^s^-M *}-8-=lfe ^*il5Lfe i#iis*H^.eWH. ( NaBH4 ) 

3^- i#A>o] o>i- ^^^o] c (NaBH 3 CN) ^o] A}-g-^ ^ pfl^-g- g:fe oflig- 

#4 <£i^7i] -g-tifl, ofl^ 6HlBj|olH7> A>-g-S|Jl ^oflA^| -g-pflo) = 

II. 

^# (11)^ :§^# (IID^i- ^11:#H ^*fl«HI ^ ^o.s o]s^ 

°H. 1f#HSfe Mg(C10 4 ) 2> CoCl 2> LiC10 4 , NaCIO 4 , CaCl 2 , ZnCl 2 , LiBF 4 

£ Zn(Tf) 2 ^f-ir ^ SU-^, o>AflS.u|.o]Hm, BflS^H^^f^h 4°Hli 

7 ^^^ *T Stl^. ^. ^l^A>o]= aj.^. (Il2 ) t (Il3 ) * (II 4 )S.«-^ ^ 

(Ii). (I 2 ), (I 3 ), ^ <I 4 >* ^ 5£4. 

3*^H 1^ 3^f- ^ Rlol NH 2 o] gj-^-^ ^>7l tt>-§-^ ^-^1 Rio] N0 2 «?1 ^-^-#1: 
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(^-71 -*HH, R2, R 3, R 4 ^ * fe g).^ lo1H ^cq^ ^ ^ ) 

^•71 «l«V-§-8r 3^ -§-*1H^ ^ ^ (Pd/C; palladium on carbon) 

I 

5£ U^-O^r CuS0 4 , Cu(0Ac) 2 , CoCl 2 , SnCl 2 , SE^r NiCl 2 ^ *W NaBH 4 

^ <g-|- ^ ^l^m^ 3^ ^l-S-, ^1^13. iLs-g-, ^-g-, ^ 

3. bFGFCbasic Fibroblast Growth Factor )S. -fi-iEtr HUVECCHuman Umbilical 

Vein Endothelial Cell)^ ^^^o.^, in vivo "r-f^ *rSBlag ^(s)*Ht^1- ^ 
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^^M) ^ CAMCchrioallatonic membrane) assay«HH 41^^ ^A*}^. 2.3b 

^EL^-t-^H A}^ £:Z\£L3-^ &t>\Q human non small cell lung cancer 91 A549 

5*3. 100%^ 7]<£$ ^^m^ ^^)§>7fl ^^-S)^^. ^-tgo^ 3^ 

n ^l^^^l tfl*H*l£ ^J^4ss] ^.JlJls]-* i^-ifl&^r. 3^ 

*]^7} 5}^ ^ -fMIMtl: (TTC, time to contracture)^: -fr^S^l <&7]X\7}3L, 
^ 7]^ (3R^ 'MU x -a«H^, LVDP x HR)^ a^-fc , ^ ^ 

3 ^1^7} s)^- 3| iH^JLi (LDH, Lactate dehydrogenase)^ -frS)» #^1^ tfls^# 
«y BMS-1804484 -B-A>tr ^ JL^-g-* v^-e^t}. ^js.^^. a}-§-a! ^-^-g-o] ^ ^ 5^ 
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l^l^B-S BMS-180448 ©1M- BMS-191095 -f^tb -S^-S^W-fr ^*$9X 

^. SEtb *B}€ S-^H BMS-180448^ -fi-*r 

3t ^-§-^- H^-OT. o]Q s^W^r in vitro ^ in vivo*1M 

^-g-* -a-^^, ^ ^tb -a^^m 



^l^lsl-l: ^-foflfe a>^>^ 1^1, ^afl, ^M], Tjl^^l 

^ s)^^ afe A}-g-*H ^112:^4. ^^^« W ^ *MHm 

#*fl, ^-oi ang-EM, jLtg *\)^ ^ oi#<q ^. 

^#^1 *>M- ^*fl <« ^3, ^£13-^(sucrose) 3=*f 

lactose) SEfe ^h}^. ^ 2:*)]€t}. 3ft§*H i*H c>zl^1# ^bJ 

3Mh ^a. &%*il«-5L A>-g-^c}. ^ ^» 6n# ^iJ-^i, ifl-g-^i, 

-M SLtt Al^^fl ^o] 3^5)^, ^§1 A>-g-s)^ ^ #, s|^i= *|-^ 

7H JM§*fl, #^1, tfnlafl, *tHMI, & ^ i§-o] ^ xlcf. til^^- 

^tf. yl^-§-^l, ^-MlsLfe H^^el-i-, €eHiM §bJ#, ^4 ^-^ 

S.fe ^#(witepsol), *r3.3.#, H-a(tween) 61, ^>^1 , B*-f , S^-MI*. ^ 
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till, 0.1-1000 mg/^H, nfW*|-Xlfe 1-500 mg/lH^, £^ 

^ofl ^ Al# #3 o.s. l<g xflxl ^$3. ^S. 

ioi> 61^- ^Al^Hl 4MI*MI 

103> ^oflA^ g-^, ^^>7l ^ ^3=^. ^ ^^lSS.P>£ZL2flBl 

^, XHd ^a^^, tflxajsl ^-^-1-^ ^ ^ ^1^1^- -Si^*N «1h 

104> <*|]S6jl> o^t^ ^l^|S.al^» i^Rr ^M-^ 

i05> ( 4-j-g.asfl ^ ) ( IH-ol p1 cJ-#-2-<j3 gfl ^ ) Q>q] 

:ioe> 2-0] t^^^^^dl e. (2-imidazolecarboxaldehyde) 570 mg (5.9 mmol)^ 4-#S.S 
756 mg (5.9 mmoD^r 5 me^l ^Sl ^, 60 °C<*lH 4^^^ JE^a^t}. i£-§- 

f£t -^^r^S. vfl^L 3s NaBH4 337 mg (8.9 mmol)# 7>*>JL 1a1^o> s^^t}. -§- 20 
roe* 7m ^, ^moHlEflo]H (50 m*)3. ^M-Sl^. -fM#-§- ^ MgS0 4 S. ^a^Izl # 
^^tt #^#-8: €^ 3^>£Zl2fl5S) (5% Dfl^/tSSf)*H ^sj-^l- 660 mg (^ 
* 53%)^ g&ch 

:107> *H NMR (200 MHz, CDCI3) 6 4.27(s, 3H), 5.40(br s, 1H), 6.54(m, 2H), 6.97(m, 4H) 
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1Q8> (3-#5.^1^)(lH-o1^cl^-2-9j^^)ol-?l 

:109> !HNMR (200 MHz, CDC1 3 ) 8 4.30(s, 3H), 6.33-6.47(m, H), 6.63-6.68(m, 1H), 6.98(m, 

3H) 



:no> U-^M sfl^ K 1H-Q] p1 ty^-2-<£ n\] ^ )o> ? 1 

:111> 1H NMR (200 MHz, CDCI3) 8 3.76(s, 3H), 4.36(s, 2H), 6.66-6.68(m, 4H), 6.98(s, 2H) 



aia> (2-4^*1 g|1 ^ ) (iH-ol *1 t3-#- 2 -9J t>1) ig >o> ? 1 

:113> 1H NMR (200 MHz, CDCI3) 8 3.84(s, 3H), 4.47(d, 2H, J=4.6 Hz), 4.81(br s, 1H), 

6.52(dd, 1H, J=8, 1.6 Hz), 6.67-6.86(ra, 3H), 6.98(s, 2H) 

cll4> (4-g.Bl-ol #^ ^5.t>tl ^Al n y H IH-ol p1 ^-2-9i Hi ^ )o>?l 

:115> !HMMR (200 MHz, CDCI3) 6 4.36(s, 2H), 6.50(dd, 2H, J=6.8, 2.2 Hz), 6.96-7.26(m, 

4H) 



cii6> (2-^ej-ol g^^gjjfl m- a] g|1 ^ ) ( iH-o] p1 r}#-2-<|3 pfl H W?1 

ai7> *H NMR (200 MHz, CDCI3) 6 4.47(d, 2H, J=5.6 Hz), 4.72(br s, 1H), 6.61-6.75(m, 2H), 

7.00(s, 2H), 7.02-7.17(m, 2H) 
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H8> (4-JEgJ-ol j^gjj] a ) ( lH-ol Pi ^-#-2-^3 Ptl ^ Wql 

ll9> !H NMR (200 MHz, CDC1 3 ) 6 4.31(d, 2H, J=5.2 Hz), 6.36(br s, 1H), 6.68(d, 2H, J=8.8 
Hz), 6.87(s, 2H), 7.26(d, 2H, J=8.6 Hz) 



m> *H NMR (200 MHz, CDCI3) 8 4.39(d, 2H, J=5.4 Hz), 5.92(br s, 1H), 6.68-7.00(m, 4H), 

7.35-7.45(m, 2H) 



122> (4-^^gfl^)(iH-olPlcy#-2-9]>il^)o>?1 

;123> !H NMR (200 MHz, CDCI3) 6 2.18(s, 3H), 4.30(s, 2H), 6.56(d, 2H, J=8.4 Hz), 

6.88-6.96(m, 4H) 

:124> (4-^^5.^11 ^ ) ( 1H-Q] g] ^ #-2-g n °fl ^ , ) <>Vfl 

:125> *H NMR (200 MHz, CDCI3) 6 4.31(s, 2H), 6.45-6.61(m, 2H), 6.71-6.95(m, 4H) 



:127> *H NMR (200 MHz, CDCI3) 8 4.26(s, 2H), 6.52(br s, 1H), 6.53-6.58(m, 2H), 

6.87-6.89(m, 2H), 7.10-7.16(m, 2H) 



:i28> (2-Ql-ol ±K3.m fll y ) ( 1H-°1 p] ^-2-93 pfl li )<>V?1 
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^ iHNMR (200 MHz, CDC1 3 ) 6 1.23-1.27(m, 6H), 4.36(br s, 1H), 4.47(s, 2H), 
6.54-6.59(m, 1H), 6.76-6.84(m, 1H), 6.99-7. 28(m, 4H) 

13Q> (2 . 6-cl-ol ^ sfl ^ ) ( iH-ol p1 r}#-2-93 pfl ^ ) o^l 

131> !H NMR (200 MHz, CDCI3) 6 2.18(s, 6H), 4.19(s, 2H), 6.82-6.99(m, 5H) 



132> ( 2 , pfl ^ gfl ^ K lH-o] r»1 ct-#-2-93 ^1 li ) o>?1 

133> !H NMR (200 MHz, CDCI3) 6 2.07(s, 3H), 2.24(s, 3H), 4.38(s, 2H), 4.56(br s, 1H), 
6.46-6. 56(ra, 2H), 6.87-6.95(m, 3H) 

: 134> (2.4. 6-B.g^l ^ ^ n ^ ) ( lH-^1 Pi ^#-2-93 *fl ^ ) o>?1 

:135> iHNMR (200 MHz, CDCI3) 6 2.16-2.27(m, 9H), 4.19(s, 2H), 6.82(s, 2H), 7.00(s, 2H) 



:136> U-o\mX\ sfl y KlH- ol Pi r}#-2-<£ ^ g )<>W 

:137> !H NMR (200 MHz, CDCI3) 6 1.28(t, 3H), 4.20(q, 2H), 4.33(d, 2H, J=5.2 Hz), 
6.54-6.63(m, 2H), 6.88(s, 2H), 7.68(d, 2H, J=8.6 Hz) 

:i38> ( iH-oi pi ^ g ) m a aa 

:139> iHNMR (200 MHz, CDCI3) 6 3.71-3.83(m, 4H), 6.90-6.97(m, 2H), 7.03-7.24(m, 5H). 
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<140> <^ a] df| 1>(2S ,3S , 4R)-6-M H3.-4-[N-(4-§S3.*H ^ )-N-( lH-o] v] t\.^-2-<£vfl ±.]-3-*\- 
ol = s.Aj-2-pfl pfls-A] ufl ^-3 , ol ^-o) i^5.-2H-l-tes) ^2: 

<141> o)]^A>o]c (2S,3S,4S)-6-MH^-2-^m-2-t^olDj|s.AH^-3,4-^^^-3,4-t^ol 
*>olcS.-2H-l-tes)^r 437 mg (1.55 mmol)^ (4-#S.S5Jfl^)(lH-o>t I lc}-^-2- < ann^)o>T?l 323 
mg (1.55 mmoD-i: <>H]Ev|o1e^ 2 mH ji ^ 3 tE| SE }ol£ (CoCl 2 ) 202 mg (1.55 
mmol)-8: 7H-£t}. 60 1C<*IH 10*1 #^<£ ^V-§-a1^1 , ^ NaHC o 3 =-^_ofl 5 m ^ 7^37 ^ 
€ aM1e)HB (30 m£)5. ^#*>^cf. -B-7l#^- ^#5. ^ Na 2 S0 4 S. 32*1*1 Jjt- 

*I*H ^ShW 304 mg (^ 40%)^: <SOT-. 

<142> !H NMR (200 MHz, CDCI3) 5 1.49(s, 3H), 3.60(s, 3H), 3.63(s, 3H), 4.32(m,l H), 
4.57(s; 1H), 5.14(br s, 1H), 6.75(br s, 2H), 6.97(m, 4H), 7.27(m, 2H), 7.93(s, 1H), 
8.08(d, 1H) 

<143> <^a1 ci|] 2>(2S,3R,4S)-6-^ BS-4-[N-(4-#SS*im)-N-(lH-<>l v] tJ-^-2-^^ i^]-3-^J- 
ol^s.Al-2-t^l ^-2-tfol nflS-A] pfi ifj-3 ^o) H.S-2H-1-^2S| &S>\ ^ 

<144> oflS-AVolc (2S, 3R, 4R)-6-MSS.-2-^l^-2-^o-lxf|ls-AlBl}^-3 > 4-6 ) l^Al-3 > 4-t^ 

o1*1-o-|h.S.-2H-1-^12:5E)^: 129 mg (0.46 mmol)^ ' (4-#^S.5fl^)(lH-c»>nlti|-§-2-<gTifl^)c»>ni 
95 mg (0.46 mmol)^- *}-§-*M <#7) *3a]c4| 14 ^ ^-§-*H 76 mg (^ 

-i: 34%)-!: <£$X^. 
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:145> !HNMR (200 MHz, CDCI3) 6 1.66(s, 3H), 3.60(s, 3H), 3.69(s, 3H), 3.87(br s, 1H), 
4.13(m, 1H), 4.29(d, 1H), 4.43(d, 1H), 4.64(s, 1H), 5.64(d, 1H), 6.83(d, 2H), 6.95(m, 
4H), 7.15(d, 2H), 7.86(3, 1H), 8.06(m, 2H), 8.41(s, 1H) 

:i46> <^a] of| 3>(2R,3R,4S)-6-MS^-4-[N-(4-^S^^)-N-(lH-ol^m#-2-^^m)^l^]-3--5> 
°1 - 2 -v\) ^-2-tq-o] p|] s. aH ^-3 ( 4-t\-c] v}o) 2EL3_-2H-l-iffl2^ ^ oj ^ s 

a47> 6jjJ£A}o]r= 3^-^ (2R, 3R, 4R)-6-qB^-2-^€-2-^oliij)s.AlTj||^-3,4-^^Al-3,4-tq- 
^1^HH.S.-2H-1-^1^^: 1.038 g (3.7 mmol)4 (4-#SS^)(lH-<>>*liW-2-^^i)<>V^ 
766 mg (3.7 mmol)# *V-§-*H -#7l 14 ^ ^ ^H-^M ^SMfr^- 2.13 g ( 

64%)^ <25W . 

cl48> iHNMR (200 MHz, CDCI3) 6 1.49(s, 3H), 3.60(s, 3H), 4.32(m, 1H), 4.57(s, 1H), 
5.14(br s, 1H), 6.75(br s, 2H), 6.97(m, 4H), 7.27(m, 2H), 7.93(s, 1H), 8.08(d, 1H). 



ci49> <^X\ ofl 4> (2R , 3S, 4R)-6-^| BS-4-[N-(4-tSS.sfl ^ )-N-( lH-^1 *1 ^#-2-^^ ^ ) ^ i^]-3-*> 
o) JEL^-a]-2-t>)1 ^-2-cfo] ^jla] Pfl ^-3 , 4-tyo) ^6] ^S.-2H-l-tffl2:2l £ ^ ^12, 

ci50> ofl^A>o]s. s).^ (2R, 3S, 4S)-6-^HS.-2-Pim-2-cfol^s.AH^-3 > 4-^^Al-3,4-^- 
<>l«Ws.3.-2H-l-iffl^^ 250 mg (0.88 mmol)^)- (4-fS5.5fl ^ ) ( lH-o"M 4#-2-^ ^ ^ ) *}*] 
183 mg (0.88 mmol)* a>-§-*H ^7) <£X\d\] 1^ ^ 0.5. «V-§-£M -=-3$-W 269 mg ( 
^-k 63%)-%- <£%L^. 
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*H NMR (200 MHz, CDC1 3 ) 6 1.66(s, 3H), 3.60(s, 3H), 3.69(s, 3H), 3.87(br s, 1H), 
4.13(m, 1H), 4.29(d, 1H), 4.43(d, 1H), 4.64(s, 1H), 5.64(d, 1H), 6.83(d, 2H), 6.95(m. 
4H), 7.15(d, 2H), 7.86(s, 1H), 8.06(m, 2H), 8.41(s, 1H). 



:i52> <^a] ofl 5>(2S,3S,4R)-6-^ SS.-4- [N-(4-MeM ^.f-j^pfj ^} ^ )-N-( lH-^1 v] 4^-2-^*)]^) 

6 H **] -3-*H>l JEL S-A] -2-^ ^-2-t)-ol nflS-A] nf] -3 , ^-o] 1= 5--2H-l-fesl ^ ^ 
:i53> 6U^A>ols. (2S, 3S, 4S)-6-qHS.-2-^m-2-^<^H^H^-3,4-^^-Al-3,4-i4 

°l*MS.3.-2H-l-te3i|^ 356 (1.26 mmoD^f ( 4-H 5H M \i ) ( 1H-o}-p] U *J| 

m) 6 ^ 305 mg (1.26 mmol)^: *>-g-3H #7] ^A]6j| 14 

146 mg (^-§- 22%)^ 

:154> *H NMR (200 MHz, CDCI3) 6 1.51(s, 3H), 3.60(s, 3H), 3.61(s, 3H), 4.32(m, 3H), 

4.57(s, 1H), 5.14(br s, 1H), 6.85(m, 2H), 6.95(m, 4H), 7.38(d, 2H), 7.91(s, 1H), 
8.05(dd, 2H), 8.42(m, 1H). 

:i55> <v£ X\ ofl 6>(2S,3S,4R)-6-M H5.-4-[N-(4-*fl^-A] 4^)-N-(lH-^ v] ^-#-2-^^ ^ )o}p] ^]-3-*> 
°1 — ^r A l -2-^1 €-2-^o] till s.a] ^-3 , 4-tJ-o] ^S.-2H-l-^IS3zl £<q ^ 

:i56> ofls.A>o]c 3.^. (2S) 3S> 4S)-6-M^S-2-^^-2-T^6H^AH^-3 f 4_6flSAl-3,4-4 
■ ol^.ol£. S .-2H-l-«2:^^: 591 mg (2.10 mmol)^ (4-^^-Als|)^)(iH-o>nl tJ-^- 2 -^Bfl^)o>^ 
427 mg (2.10 mmol)£- *1~8-*M ^7) ^X\d\] ^o_S. ^r-§-*>^ ^sWg- 280 mg ( 

<T-k 28%)^- £84. 
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l57> *H NMR (200 MHz, CDC1 3 ) 6 1.47(s, 3H), 3.59(d, 6H), 3.68(s, 3H), 4.30(m, 2H), 
4.54(m, 2H), 5.02(d, 1H), 6.67-6.78(m, 4H), 6.89-7.26(m, 3H), 8.04(m, 2H). 



158> <^a] of 7>(2S,3S,4R)-6-MHS-4-[N-(4-H^ol^^^^Al^^)-N-(lH-olT3l^-2-^pfl 
^ ) lc]-3--sH J= A] -2-tij) T£- 2 -t\.o] p|] s-X| p)] ^-3 , 4-i=H «H = S.-2H-l-^l2:3E| 

159> ofl-I£A}o-|j= 5}-^ (2S, 3S, 4S)-6-q H3.-2-PH ^-2-cf o] pfl ^ a] ^ ^-3 , 4-0]] S-a] -3,4-4 
<W°l.E.S-2H-l--iffla^f]: 200 (0.71 mmol)^ (4-S eH W^-SL^)^*) *\) ^ ) (1H-<>M 4^-2-^ 
t»il^)o>T 2 l 183 mg (0.71 ramol)# *}-g-S><^ -#71 <g*H 13}- wj-^ o_3. «>-§-*H ^3 3-th 

# 181 rag (^# 47%)* ££4. 

160> X H NMR (200 MHz, CDCI3) 6 1.50(s, 3H), 3.60(d, 6H), 4.2-4.50(m, 2H), 4.58-5.65(m, 

2H), 5.18(s, 1H), 6.91-6. 95(m, 7H), 8.00(s, 1H), 8.05(dd, 1H). 

I6i> <^a1 a\) 8>(2S,3S,4R)-6-^HS-4-[N-(4-« S£^m)-N-(lH-o]xil^-2-^^^)oVnl^]-3--g|- 
o) -2-p|) ^-2-4o] *j| S-a] v\) ifj -3 1 4-cf o] §>o] c S-2H-1-^1SS| &<£[ *]] s 

162> ojls.A>cl^ 3^^. (2S, 3S, 4S)-6-MB.S.-2-^l^-2-c|-olTi|ls-AlPll^-3,4-^^-Al-3 ) 4-r]- 

°]*H-E.S-2H-l-iffl2:S)f!; 400 mg (1.42 mmol)^ (4-J±^2^1^)(lH-<>Mi}#-2-^^)o>i£ 
359 mg (1.42 mmol)* a>-§-^-<^ ^7} ^aH] ^ ^ #-§-SM ^3^-§- 310 mg ( 
^r* 41%)* <g£ch 

163> 1 H NMR (200 MHz, CDCI3) 6 1.48(s, 3H), 3.61(d, 6H), 4.10-4.19(m, 2H), 4.20-4.40(m, 

2H), 5.13(s, 1H), 6.70-7.01(m, 6H), 7.21(s, 1H), 7.94(s, 1H), 8.06(dd, 1H). 
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164> <^!a] oj) 

9>(2S ,3S, 4R)-6-v| ES-4- [N-(2 , 4-i=M ^ ^ )-N-( lH-^l v 1 ^-2-^ «fl ^ ) o>nl ^ ^-i^ H. 
^.a] -2-^ v)] s. a] Pfl ^-3 , 4-^1 °1 S.S-2H-l-^l2:3i) 2: 
165> o(|s.a>o1^ s^-§- (2S, 3S, 4S)-6-^HS-2-^^-2-q-ol^s.AH^-3,4-^)^-Al-3 i 4-rf 

o]frM S.S.-2H-l-te3£)^ 400 mg (1.42 mmol)3}- (2,4-^o]tij|^^)^)(iH-o>plc|.^-2-^^^)6> 
^1 287 mg (1.42 mmol)^- ^HH^ #7] ^^]ofl is), wj-^ 0.3. ^-§-^ 231 
mg (*M- 33%)^- <S&4. 

166> *H NMR (200 MHz, CDCI3) 6 1.39(s f 3H), 2.19(s, 3H), 2.47(s, 3H), 3.59(d, 6H), 
4.15-4.82(m, 5H), 6.80-6.89(m, 5H) , 7.58(d, 1H), 7.94-7.99(dd, 1H), 8.62(m, 1H). 



167> <^a] <n] 10>(2S,3S,4R)-6-MHS-4-[N-(2-4 o ldb = ^€^^)-N-(lH-^tiltl-#-2- < a^^) 6 l-^l 
lc] -3-^}o] «a]-2-p!1 m-2-T^^H^ ^ p)] ig-3 f 4-t^-o] ^.S.-2H-1-^12:3£| ^ ?\}2i 

168> o!]^a>o1= 3^^. (2S, 3S, 4S)-6-^HS.-2-nfl^-2-t^olT 3 |}s.AH^-3,4-^^Al-3 1 4-4 

0 l*H^3--2H-l-fe3}f}; 400 mg (1.42 mmoO-a}- (2-o>ol^a^^30^)(iH-ol.^c|-^~2-^tiil^) 
°>^1 306 mg (1.42 mmol)^: A>-g--sH 1^ U^-S^. *H--sH 140 

mg (^# 20%)^ <£$2^. 

:169> X H NMR (200 MHz, CDCI3) 8 1.22-1.29(m, 10H), 3.60(d, 6H), 4.07-4.63(m, 5H), 

6.79-7.35(m, 6H), 7.78(m, 1H), 7.99(dd, 1H), 8.61(m, 1H) 
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170> <^a]c4) 



ll>(2S,3S,4R)-6-MMS-4-[N-(2,3-i}°l^ 

I7i> efl^j-olc (2S, 3S, 4S)-6-M HS-2-^^-2-^ol xi|| s-aH 1-3, 4-<H1^a1-3, 4-c|- 

0} -s}o] JE.3.-2H-l-iffl2:S| & 400 mg (1.42 mmol)^ (2,3-t^-o]ti)1^3E|l^)(iH-o>pl4^-2-^t I ||^)o> 
^1 287 mg (1.42 mmol)* ^H-*}^ ^7} 13}. ^ ^ o.^. i£-§-SM -E-^j^-g- 253 

mg (^# 37%)* 

172> !HNMR (200 MHz, CDCI3) 6 1.39(s, 3H), 2.17(s, 3H), 2.41(s, 3H), 3.61(d, 6H), 

4.26-4.74(m, 5H), 6.76-6.95(m, 4H), 6.98(m, 1H), 7.58(d, 1H), 7.95(dd, 1H), 8.63(d, 1H). 

1 

173> <^A] djj 

12>(2R , 3R , 4S)-6-M H3.-4- [N-(2 , tjfl ^4 v| )- N -( ih-o] v) t±^-2-<U*\] ^ ) *}v] ^] -3-*}o) 
^^-2-^^-2-^0]^^.^ pfl ^-3, 4-^0^01 =^-2H-l-^l2:5q ^ 
:i74> ofl^A>o]H. *HHfr (2R, 3R, 4R)^-qH^-2-^m-2-i^oH^Alp||^-3 > 4-6||s.Al-3,4-4 
^l*>ol^.S.-2H-l-te5tl^: 500 mg (1.77 mmol)s)- (2,3-^-|x7|l^s)]^)(iH-o>plrf^-2-^n|l^)6l- 
^ 358 mg (1.77 mmol)* *>-§-£M -tf?! <gUH 134 ^ ^0.3. «V-g-*H ^sHM- 416 
mg (^-§r 49%)* 

:175> *HNMR (200 MHz, CDCI3) 6 1.39(s, 3H), 2.17(s, 3H), 2.41(s, 3H), 3.61(d, 6H), 

4.26-4.74(m, 5H), 6.76-6.95(m, 4H), 6.98(m, 1H), 7.58(d, 1H), 7.95(dd, 1H), 8.63(d, 1H). 
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i?6> <^a1 4| 13>(2R,3R,4S)-6-^H^-4-[N-(4-J±S£4^ 

^^^1-2-41^-2-1^1*11^ ^ 

177> o)]^a>o]= 3.^. ( 2 R, 3R, 4R)^-^HS-2-^^-2-^oH^H^-3,4-^^l-3,4-i^ 
a'|*H^3.-2H-l-'3l2:3i)i£ 500 mg (1.78 mmol)4 (4-«LSS.3fl^)(lH-6>nl4^-2-^4I^)o>^l 
450 mg (1.78 mmol)^: A>.g-€H ^ ^AjoiJ is}- ^ i£h§-«H ^WtM- 570 mg ( 

60%)^ ^sa^. 

:178> iHNMR (200 MHz, CDC1 3 ) 8 1.48(s, 3H), 3.61(d, 6H), 4.10-4.19(m, 2H), 4.20-4.40(m, 
2H), 5.13(s, 1H), 6.70-7.01(m, 6H), 7.21(s, 1H), 7.94(s, 1H), 8.06(dd, 1H). 

:i79> <^AH 14>(2R,3R,4S)-6-MH^-4-[N-(4-^^A)^^)- N -(iH-olTil^-2-«a4)^)o]-pl^]-3- 

:i80> oflS-A>o]^ s}-^- (2R, 3R, 4R)-6-^ BS-2-1 ^-2-cfo] 4] 4t=-A] pfl ^-3 , 4-ofl s a] -3 ( 4-1} 
°l^H:BS-2H-l-fe3Xl i£ 300 mg (1.06 mmol)^ (4-^^-A]2il^)(iH-6>nlt{-^-2-<a^^)o> 1 ?l 
216 mg (1.06 mmol)* a}-§-*H -#7] 1^ tiV-g-§>^ -e-^s)-%# 446 mg ( 

^ 86%)^ ^S^. 

:181> 1H NMR (200 MHz, CDCI3) 6 1.47(s, 3H), 3.59(d, 6H), 3.68(s, 3H), 4.30(m, 2H), 

4.54(m, 2H), 5.02(d, 1H), 6.67-6.78(m, 4H), 6.89-7.26(m, 3H), 8.04(m, 2H). 
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:182><^a]<^] 

15>(2S , 3S , 4R)-6-q HS.-4- [N-(4-#^--S.S^| ^ )-N-( lH-o] n] x}^-2-<|J ^ ig ) o\v} ^ ]-3-£M e 
^-^l-2-^^-2-4°Hl^Hl€-3,4-t|-ol^-ol ^.S--2H-1-^02:S] ^ 
:i83> cfl^.A>ol= sj-^ ( 2 S, 3S, 4S)-6-^ m-2-x^-ol tff| s. A] pfl ^-3 , 4 _6fl ^. a] -3 f 4-q- 
ol^|-ol^s.-2H-l-^IS3i|^ 800 mg (2.84 mmol)^ (4-^.2.^511 ^ ) ( 1H-<>M t}^-2-<^ pfl ^ ) o}*] 
380 mg (1.8 mmol)* *}-§-*H <#7) <a*H l^j- ^ o.^. *Vg-«H ^^tt 650 mg ( 
^■i- 48%)# "gft^. 

a84> i H (200 MHz, CDCI3) 6 1.49(s, 3H), 3.60(d, 6H), 4.30(m, 2H), 4.60(m, 2H), 
5.05(m, 1H), 6.76-6.97(m, 7H), 7.95(s, 1H), 8.03(dd, 1H) 

ci85><^AH 16>(2S > 3S,4R)-6-MBS-4-[N-(2-^l^Al^^)-N-(lH-olt I )^-2-«gp|l^)o>p]ic]-3- 
*M ^s.Al-2-nfl tjfl^Al pfl ^-3 1 = S.-2H-l-€2:3l &S>\ 

ci86> ofi^.A}c,-|t= 5)-^ (2S, 3S, 4S)-6-MHS.-2-^m-2-4oHS.AH^-3 > 4-^s.Al-3, 

ol^l-ol^s.^H-l-tesl^; 500 mg (1.78 mmol)^- (2-^]^AliEJl^)(iH-c>T 3 l^-2-«gi I fl^)o>^l 
253 mg (1.25 mmol)* *>-8-«M <$7) isf ^ ^ 0.5. #-§-*H 500 mg ( 

^# 58%)^ «35a*}. 

cl87> *H NMR (200 MHz, CDCI3) 5 1.38(s, 3H), 3.60(d, 6H), 3.91(s, 3H), 3.97(m, 1H), 

4.74(d, 1H), 4.60-4.84(m, 3H), 6.80-7.03(m, 6H), 7.58(m, 1H), 7.99(dd, 1H), 8.86(m, 1H) 
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188> <^X\ ofl 17>(2R,3R,4S)-6-^HS.-4-[N-(2-o>o14 1 s S .^ 3 iJ|^)_ n _( 1H _o1ti1 tff-2-°^i)^l 
lc]-3-*M 3=4!H-2-^-2-tq-oHs. A i ^l€-3,4-tfo-l^-ol^ S .-2H-l-^l2:3E| 

189> o^a}c/|j= (2R, 3R, 4R)-6-MHS-2-^^-2-^olPi]s-AlT J )l^-3 > 4-6il^.Al-3 ) 4-cf 

o] S}o) JBS-2H-l-iffl ^ 100 mg (0.35 mmol)^- (2-o>ol^>3 S .^ 3 j|]^)( 1H _ c ,]-p]q.^-2- , g^]^) 

75 mg (0.35 mmol)-8: ^R^H <#7) 1^ ^ ^^-S. ^-§-^H ^s^l" 72 

mg (^ 42%)^ ?3&^-. 

190> 1HNMR (200 MHz, CDC1 3 ) 6 1.22-1.29(m, 10H), 3.60(d, 6H), 4.07-4.63(m, 5H), 
6.79-7.35(m, 6H), 7.78(m, 1H), 7.99(dd, 1H), 8.61(m, 1H). 

I9i> <^ X| ofl 18>(2R , 3R , 4S)-6-M H3.-4- [N-( 2-*fl 4*- X\ s\] ^ )-n~ ( m-o] v] t\-^-2-<Q ^ ) o>p] ±] -3- 
*H ^A]-2-t>|l ^-2-cJ-ol pfl^-A] nil ^-3 , 4-tH *M :!= ^.-2H-l-fes) i£ °1 

192> oj]^A>ol^ ^# (2R, 3R, 4R)-6-^|H^-2-^^-2-c)-o-|p)ls.AHl^-3 ) 4-6)l^Al-3,4-tq- 

<^l§>ols.s.-2H-l-^l2:S)^: 500 mg (1.78 mmol)^ (2-^]^-Al^]^)(iH-6>nlcf^-2-<ap|m)<i>^l 
231 mg (1.78 mmol)^: *>-§-*H <#7) ^ei) l^j- ^0.5. #-§-sH 580 mg ( 

^ 67%)^ ^S^h 

:193> iHNMR (200 MHz, CDCI3) 6 1.38(s, 3H), 3.60(d, 6H), 3.91(s, 3H), 3.97(m, 1H), 

4.74(d, 1H), 4.60-4.84(m, 3H), 6.80-7.03(m, 6H), 7.58(m, 1H), 7.99(dd, 1H), 8.86(m, 1H). 

:i94><AjA]c4) 19>(2R,3R,4S)-6-MSS-4-[N-(3-#^S^ 



75-36 




2003/8/8 



195> «sj|s.A>o]H. SHhl- (2R, 3R, 4^-6-^^^-2-^1^-2-^^^1^1^^-3,4-011^1-3,4-4 

01^-01^.5.-2^1-^12:511^: 500 nig (1.77 mmol)^ (3-#SS^)(iH-o>ul4^-2-<lHli)< 5 '|- 1 ?l 
366 rag (1.77 mraol)^- aR-«H #7l ^£*}<A) m Q*. o.^. ^V-g-isH -a^s^-l- 337 mg ( 
^■i: 39%)^ 93$^. 

196> 41 NMR (200 MHz, CDCI3) 6 1.51(3, 3H), 3.61(d, 6H), 4.20-4.57(m, 2H), 4.57-4.59(m, 

2H), 5.17(s, 1H), 6.69-6.73(m, 3H), 6.94-7.01(m, 4H), 7.89(m, 1H), 8.04(dd, 1H). 

197> <^a! d{| 20>(2S,3S,4R)-6-^H^-4-[N-(3-#^^^^)-N-(m-olT 3 l^-2-^u)l^)ol-pl t ]- 3 - 
*W £J+ X\ -2-Pfl ^-2-4ol s. X\ Pfl ^-3 , 4-tM «r|.ol S.S.-2H-l-€2:^ ^ ^ ^ 

198> 6)]s_a>o1j= 3.^. (2 s, 3S, 4S)-6-^ ES-2-ffl 13 -2~4°1 «H ^- *H ^-3 , 4-6)] -3 , 4 -cj- 
ol^M = S.-2H-l-^l2:3Ej^ 450 mg (1.6 mmoU^ (3-#^^m)(lH-oM 4^-2-^1 ifi)<>>T?l 
232 mg (1.1 mmol)^ *l-§-*H l^j- ^ ^ ^-gr^M 280 mg ( 

^# 35%)^- 93^4. 

199> X H NMR (200 MHz, CDCI3) 6 1.51(s, 3H), 3.61(d, 6H), 4.20-4.57(m, 2H), 4.57-4.59(m 

2H), 5.17(s, 1H), 6.69-6.73(m, 3H), 6.94-7.01(m, 4H), 7.89(m, 1H), 8.04(dd, 1H). 



200 <^a! oil 21>(2R,3R,4S)-6-^H^-4-[N-(4-^el-oi#^s^^Al4^)-N-(lH-olclrl-^-2- o ax 3 il 
€)^lic]-3-^|-ol = ^-aI-2-pII ^-2-c|-ol pfl^-Al 4^-3 ,4-4°l-5l- 0 l^S.-2H-l-^l2i3il ^ ^ 

20i> ofls.A>ol^ (2R, 3R, 4R)-6-q^S.-2-^m-2-^oli I ils.AHl ^-3, 4-011^.^1-3, 4-4 

°1 «H = S.-2H-l-^02:3Xl & 200 mg (0.71 mmoO-Bl- (4-HBH #^^.5.^1 ^-a1 sfl ^ ) ( lH-o}nl 
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-2-^^]€)°>^l 183 mg (0.71 mmol)* A>-g-*M .-*M 14 ^ i£-§-3W ^ 

155 mg 40%)* °J&T=h 

202> iHNMR (200 MHz, CDC1 3 ) 6 1.49(s, 3H), 3.60(d, 6H), 4.20-4.50(m, 2H), 4.58-5.65(m, 

2H), 5.18(s, 1H), 6.91-6. 95(m, 7H), 7.99(s, 1H), 8.04(dd, 1H). 



203> <^A] ofl 

22>(2S , 3S, 4R)-6-a}o| 6>in-4-[N-(4-^S.S.^| ^ )-N-( 1H-^1 ^-2-<£ *f| ^ ) ^- S -^o) x= 
s-a] -2-P)) m-2-£M ^ *H €-3 , 4-rq-o] ^-o] i= 5.-2H-l-fes) aj| 2: 
204> ^^ A >olc (2S, 3S, 4S)-6-aH 6 >^-2-^€-2-i^o1^s.a1i I 1}^-3 > 4-^^a1-3,4- 

tfo] -Erfol ^.S-2H-l-fe3} ft 210 mg (0.8 mmol)3|- (4-#^S.2fl ^ ) ( W-e}v] rf^-2-^ uj] ^ ) o}^ 
167 mg (0.8 mmol)* *}-§--SH #7] ^a]<*|] iszj. ^ « 0 V^ 0.5. *V-§-£M s-^sj-^ i 0 6 mg ( 
^-k 28%)* <a&i}. 

205> *H NMR (200 MHz, CDCI3) 6 1.47(s, 3H), 3.58(s, 3H), 3.62(s, 3H), 4.35(m, 1H), 

4.57(s, 1H), 5,16(br s, 1H), 6.81-6.93(m, 3H), 7.17(d, 1H), 7.38(s, 1H), 7.51(dd, 1H). 



*1 «l| 23>( 2R, 3R, 4S)-6-<>M ic-4- [N-(4-#S.S.^| ^ )-N-( 1H-<^1 n) t\.^- 2 -<£ xfl ^ ) o>p! 2^] -3- 
^ol^ a] -2-^^-2-1^01^^. x\ Pj| ^-3, 4-t\-o) ^>o]^s.-2H-l-€^ 

A>7l -*3aH 36J|a-1 oj o. ^ # 521 ^ (1-07 mmoi)^- nfl^ 3 ^ ^.01 ^ 

10% Pd/C 50 mg* 7>s>^cf. 3 7]#4) H 2 12Al^t> ^-§-^1^^-. €&K|H °3 
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olSS^ofl^ = 5:95)5. -^sM&l- 368 rag 75%)* <£9X^. ' 

208> 1H NMR (200 MHz, CDC1 3 ) 6 1.42(s, 3H), 3.61(s, 6H), 4.27(m, 2H), 4.42(s, lfl), 

4.52(d, 1H), 5.24(m, 1H), 6.29(s, 1H), 6.58(d, 2H), 6.70(d, 2H), 6.98(m, 3H), 7.41(m, 
2H). 

209> <^X\ ofl 24>(2S,3S,4R)-6-6H^-4-[N-(4-#S5^]^)-N-(lH-^^m#-2-^^^)o>T3l^]-3- 
f^o] ^-2-^ Tifl Bj) ^-3 , 4-40I *M c S.-2H-l-^lS5E| ^ ^ 

210 #7] loi] Ai m s s^j-g. 177 mg (o.36 mmol)* 2 m£<*(| ^lJL 

Cu(0Ac) 2 ^r-g-^ 0.38 m£ (0.4 M *r-g-^, 0.15 mmol)* 7}^t\.. db^iS-SH = S. 
(NaBH4) 113 mg (3.0 mraol)* 10^1 ^ ^l^l 7}*|-$i 1 =K 1A] jrw]-^ ^, 

°fl^ «HN°lS. 5 me# 7>^r^-. JlSll* ^aj.*^ 2j|7^V:iL, crj^ -g-ofloj) 

^ NaHC0 3 -§-<*} 5 m£» 7>^>ZL <^1^ oM^IMH 30 m «S. ^1^-534. di-g-S-S. -fMf-i: 

^ <>HNHB: = 1:4)3. ^^tt 58 mg (^ 35%) 1- <£&4. 

211> *H NMR (200 MHz, CDCI3) 5 1.42(s, 3H), 3.61(s, 6H), 4.27(m, 2H), 4.52(d, 1H), 

4.42(s, 1H), 5.24(m, 1H), 6.29(s, 1H), 6.58(d, 2H), 6.70(d, 2H), 6.98(m, 3H), 7.41(m, 
2H). 



75-39 




#3 Q*}'- 2003/8/8 



212><v^A]oj| 

25>(2S , 3S , 4R)-6-o]-*l ic-4- [N-(4-H2f°] ^ 5(| ^ )-N-( °1 ^-2-<£*\] € ) * W ^] 

213> ^^o£j) 5*11 <g£. 65 m (0 12 mmol)* #7] 4£aH 24^- 

^ ^ £-3. *}**M 34 mg 57%)* £5*^. 

:214> *H NMR (200 MHz, CDC1 3 ) 6 1.38(s, 3H) , 3.60(s, 3H), 4.06-4.85(m, 3H), 4.41(s, 1H), 

5.06(br s, 2H), 6.31(s, 1H), 6.57(d, 2H), 6.80-7. 18(m, 7H) 



=215> <^ X\ 6j| 26>(2R,3R,4S)-6-o>*l ^-4-[N-(4-BbH JJfiS^^ *1 ^)-N-(lH-<>l *1 rf^-2-^ ^ 
m ) <>H lc]-3-*M J=-H=-a] -2-ufl ^-2-4°! m-3 , 4-x^-ol 2=3.-2H-l-iSl2:S) ^ 

c2ie> >£7i ^^ofl 21^]^ l)e S s^g. 100 mg (0.19 mmol)* a>-§-«H ^^'23 

4 ^ tlAS #-§-«H 23 mg 24%)* 

^ 17> *H NMR (200 MHz, CDCI3) 6 1.50(s, 3H), 3.60(d, 6H), 4.20-4. 50(m, 2H), 4.59(s, 2H), 
5.18(s, 1H), 6.30(s, 1H), 6.60(dd, 2H), 6.70-6.96(ra, 6H) 

<218> <^A] ofl 

27>(2R, 3R , 4S)-6-*'M ±-4- [N-(2 , 3-t}o] v\] ^ ^ )-N-( 1H-°1 v] t}#-2-<M ig ) o}v] ^s-^-o] 
H.s.aI-2-p)] ufl^-Al v\] ^-3 , 4-cfo] *}o] ^S.-2H-l-^lSS| ^ 
<2i9> #7l ^A]c4| 12«M ^L^8r ^HS. 135 rag (0.28 mmol)* a}**M #7l ^aH] 23 

4 2* ^JlS. tiV-g-^>^ ^s^i- 19 mg (^* 15%)* 
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!H NMR (200 MHz, CDC1 3 ) 6 1.29(s, 3H), 2.27(s, 3H), 2.43(s, 3H), 3.60(s, 6H), 
4.41-4.63(m, 5H), 6.57(dd, 1H), 6.70-7.19(m, 6H), 7.40(d, 1H) 



22i> <^a] d\) 28>(2R,3R,4S)-6-oM ^-[n-^-^s-a] s|)^|)-N-(lH-o]*l ^^-^^m)^ ic]-3- 
is}°\ x\ -2-tjj) tfj) a] tjfl ^-3 ( 4-1} o] *H JEL3.-2H-l-*ffl2:S} ^ *j) S 

222> #71 ^AHl i 4 ofl^ oJ^ sMg-l- 100 mg (0.21 mmoD-t- #7l ^a]^] 23 

«J-^JL5L i&-§-*M ^M^Wi- 21 mg (^# 23%)* <2OT-. 

:223> *H NMR (200 MHz, CDCI3) 6 1.36(s, 3H), 3.60(d, 6H), 3.64(s, 3H), 4.20-4.60(m, 3H), 
4.45(s, 1H), 4.70-4. 90(m, 2H), 6.50(m, 1H), 6.70(dd, 1H), 6.80-7.00(m, 6H), 7.40(d, 1H) . 



224> <^a! 6}] 29>(2R,3R,4S)-6-^l^-4-[N-(4-^^a^l^)-N-(lH-^^l^-2- < a^^)c>}^li^]-3- 

*M jel-IH -2-p(| fi -2-^M *fl^H ^-3 , 4-4<>l^o) JE.3.-2H-l-tes} 
225> ^ Al ^ 13dj |^ 030. q ms ^ # 100 ^ (0 19 ^oD^. av-§-^H 23 

4 ^ ^ £.3. i&-§-*H 50 mg (^# 53%)* <£5W. 

226> !HNMR (200 MHz, CDCI3) 6 1.48(s, 3H), 3.61(d, 6H), 4.10-4.19(m, 2H), 4.22(s, 2H), 
5.13(s, 1H), 6.33-7. 15(m, 9H). 



227> <^X\ ofl 

30>( 2S , 3S , 4R)-6-o>ul ic-4-[N-(2 , 3-t\.o] )-N-( 1H-*1 n] 4#-2-^ € ) °>*1 2*] -3-*H 

Tg-2-xz\.o) t>fl 1 4-cj-o] ^-o] = s.-2H-l-^lS3q z\]2i 
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228> #7] ^Ajofl Hbfl^ ^ qng. 7 0 mg (o.H nunol)* ^>-g-^M #7] -£*H1 23 

4 ^ "Z^SLS. #-g-*H 35 mg 54%) -8: 

229> 1H NMR (200 MHz, CDC1 3 ) 5 1.29(s, 3H), 2.27(s, 3H), 2.43(s, 3H), 3.60(s, 6H), 
4.41-4.63U, 5H), 6.57(dd, 1H), 6.70-7. 19(m, 6H), 7.40(d, 1H) 

230 <^a] 6j| 31>(2S,3S,4R)-6-^l^-4-[N-(2-^^Al^^)-N-(lH-*>l^]^-2-^Pll^)6>nl^]-3- 
*M -2-pJ) ^-2-tq-ol x»fl ^-3 , 4-^H isrj-o] c s _2H-l-^| ^ y$[ ^ 

23i> #7] ^Al<m 16<*JH ^# 80 mg (0.16 mmoU-l: A>-g-*M <#7] 23 

3f ^ ti>-§-^)-^ ^Wi- 74 mg (^ 66%)^ <£Sm. 

232> *H NMR (200 MHz, CDCI3) 6 1.30(s, 3H), 3.60(d, 6H), 3.80(s, 3H), 4.10-4.30(m, 2H), 

4.45(s, 1H), 4.70-4.90(m, 2H), 6.50(dd, 1H), 6.70-7. 00(m, 7H), 7.40(d, 1H). 

233> <-§a| ofl 32>(2S , 3S , 4R)-6-o}*1 ic-4- [N-(4-*H ^} s\] ^ )-N-( 1H-°1 v] ^-2-<Q *|] ^ ) ^]-3- 
*H -2-^) ^-2-tj-o] m r X\ Tjfl ^-3 , 4-tfol ^0} JEL^-2H-l-fe:s) i& <2] *)1 ^ 

234> ^- 7 ] ^x\o\) Q6\)x\ 3^-§- 103 mg (0.21 mmol)^ Al~g-^H # 7 1 23 

^ ^ ^^S. «3r-§-*><^ ^^tt 74 mg (^ 77%)^ <£$4. 

235> !H NMR (200 MHz, CDCI3) 6 1.36(s, 3H), 3.60(d, 6H), 3.64(s, 3H), 4.20-4.60(m, 3H), 

4.45(s, 1H), 4.70-4.90(m, 2H), 6.50(m, 1H), 6.70(dd, 1H), 6.80-7.00(m, 6H), 7.40(d, 1H). 
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236> 

33>(2S , 3S , 4R)-6-4^1 Jt-4-[N-(2 , 4-^H W )-N-( 1H-°1 *1 ^-2-^ *fl ^ ) i^] -3-«H 

237> ^-71 gogx) qi S 86 rag (0.18 mmol)# *V$-«H #7] ^a]^ 234 

^ ^sWi- 54 rag (^r# 67%)^: 

238> 1H NMR (200 MHz, CDC1 3 ) 8 1.26(s, 3H), 2.20(s, 3H), 2.43(s, 3H), 3.58(s, 6H), 

4.36-4.54(m, 3H), 4.60(m, 2H), 6.56(dd, 1H), 6.70(dd, 1H), 6.80-7. 15(m, 6H), 7.36(d, 

1H). 



239> <^a] ofl 34>(2S,3S,4R)-6-oH^-4-[N-(2-^>ol^H^^^]^)-N-(lH-ol^l^-2-^Tij)^)o>Til 
^]-3-^ol^Al-2-pjl^-2-^ol^^AHl^-3,4-x^o]^.ol^s-2H-l-^lS3i|^:^ 

240> ^-71 ^a]6)1 i 0 o|H ^ uJe S 3^3. 45 ^ (0 .09 mmolM: A>^<^ ^jdfl 2 3 

4 ^ 30 rag 73%)-* <3&*1. 

:241> lH NMR (200 MHz, CDCI3) 6 1.22-1.29(m, 9H), 3.60(d, 6H), 4.10-4.62(m, 5H), 

6.50-6.77(m, 2H), 6.85-7.30(m, 6H), 7.60(m, 1H). 

242> <^a]o(| 35> (2S,3S,4R)-6-*Mic-4-[N-(4-e^ols = ^ s ^^ Al ^^ ) _ N _ (m _ ollJl ^_2_^ 

^ € ) lc]-3-*M ^s.Al-2-pfl p|l ti)l ^-3 , 4-^0] ^j-o] S.S.-2H-l-^l2:^ ^ *fl S 

243> #7] 7 o)]a-^ v^e S 3.^3. 50 mg (0.10 mrnol)^- ^>-§-*H <#7] 23^ 

^ ^JliL «>-§-*H ^-^^1- 34 rag (^# 72%)^ <3&i=h 
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J44> X H NMR (200 MHz, CDC1 3 ) 5 1.50(s, 3H) , 3.60(d, 6H), 4.20-4.50(m, 2H), 4.59(s, 2H), 
5.18(s, 1H), 6.30(s, 1H), 6.60(dd, 2H), 6.70-6. 96(m, 6H). 



M5> <^X\ <m 36>(2S,3S,4R)-6-<>M 2^-4- [N-(4-«.S. 2.2)1 \i )-N-( 1H-°1 v) 4f-2-^D|)t)o^| 2*]-3- 

«H -2-^)1 *g-2-t±o] pfl tifl ^-3 , 4-tq-ol ^j-o] S.S.-2H-l-^l2:^ ^ 

246> Aj. 7 i ^a1<^1 8<*JH 3.^. 50 mg (0.10 mmol)^: *}-8--SH #7l 23^ 

Hj-^-OS ^r-l-*}^ -^3 W# 41 mg 88%)* <a&4. 

247> X H NMR (200 MHz, CDCI3) 6 1.48(s. 3H), 3.61(d, 6H), 4. 10-4. 19 (m, 2H), 4.22(s, 2H), 

5.13(s, 1H), 6.33-7. 15(m, 9H). 

248> <<QX\ ofl 

37>(2S , 3S ,4R)-6-o>*l ia-4-[N-(4-l-^.S.5.3*ll ^ )-N-( 1H-<>1 *1 c^-2-^ ^11 € ) hz.} -3-«H *= 
^1-2-^^-2-401^^^^-3,4-^01^01=^-2^1-^^^ *HS . 

249> ^. 7 1 ^Al<^] 15 ollA-l oj o. u|e S ^ # 50 m (Q 1Q ,^0!)^- A}-^}^ ^ >gX) ofl 23 

4 ^ H ^A5 i*hS-aH ^-^^1- 44 mg (^# 95%)* ^£4. 
250> 1H NMR (200 MHz, CDC1 3 ) 6 1.49(s, 3H), 3.60(d, 6H), 4.30(m, 4H), 4.98(s, 1H), 

6.33(s, 1H), 6.55(dd, 2H), 6.60-6.92(m, 6H) 

251> ^ Tg^ofl ^ 3^ 19 ) ^#s.6Jl tfl*H ^71^ ^ ^A^H 7>^1 
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252><^o|i 1> HUVEC ^3L^A^ jg.tg^ (Tube Format i on) 

253> A^MM A]^ig:£ %S$^r Afl3£^6fl^ ^^7] t^-g-s}. ^ 

^ a>^- I*]- wfl^Cprimary culture) m^^^i^l HUVEC (Human 

Umbilical Vein Endothelial Cell WIS.!- wfl 0 ^^ passage 5°]tfl2j Afli-g- ^l-Hel^t 
(matrigel) $HH SLAflm^ flrM* «7]^ a^^.o> ^^-o]^ (bFGF> basic 

Fibroblast Growth Factor )S. -B-£*>3. 2^ ^r^-^ofl v}*]^ -§-Bfl^> t|] 

2:^-4 tils AUJ^-fg^ ^^^-§-^ o.s. in vitro*M SKl*}^. ^ 

*rfe- «r7l a 16)1 x+^&tK 

254> [SI] 



S}flH4 1 SHM-^ HUVEC «<Mfil # (tube) ej^lA^ 




^ <g^! | 




10 uM 


50 uM 


100 uM 




+ 


+ 


++ [ 


4H<>)| 2 


+++ 




++ 


3 




++ 




*j A| oi| 4 




+ 




«H 5 




++ 




6 




+ 




6)| 7 




+ 




°}| 8 




+ 




^| 9 




+ 




^^Hl 10 




++ 




^Hl 12 




+ 




1sl*MI 13 




+ 




14 




+ 




lW<*l| 22 


+ 




++ 


4.*\<*\ 23 




+++ 




24 


+ 




+ 


-^Ml 25 


+/- 




+/- 


^Ml 26 




+ 




^^Hl 27 




+/- 




28 




+ 




29 




+ 
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255> * - ;jL 4 +/ _ ; p^^. o^^J:^, + ; o^-g^ • 

256> ++ ; 7^ ^z\}3L^ r +++ ; M-^-M-^l 

257> #71 £. 2L$=: ^*}*\) 23 sl-^-l-^r 10 uM3 ^*\]*\ (tube 

formation)-!: 100 ull3 ^S^a^ ^a^o] 3_o)x] Qo\ ^-s. St\&q 

^ ^^1Jl4» 4^H1 3, 5, 10^ 3W#«£r 50 uM3 ^JE^ ^ 

3*ll:M-l- !L°1 ^^}S.^7\ ^isVSiJL^, £S1 23^ ^#^r 50 

uM3 ^51<*IM ^^oi ^ &o]x\ Qoy 7j-^tb ^l^m^: ^*fl;M-» ^^Kflsm. 

:258> olsq- £0] ^- ^3 $-tHK-€r bFGFS. -B-S^r *A3>fe3 7^>7fl ^^11 

:259><^^d,] 2 >^^a-1 p>S^€3 ^]J:4(Mouse Matrigel Assay) 

:26i> I^ai^I^- -fj-si^l 6-8 ^3 C57BL/6 ^Be)^ -friz. 

^71^ ^-H-o> ^^-^^> (bFGF, basic Fibroblast Growth Factor) 25 ng ^ 30 
units!- s]i5>^A>*}£tK a)^^.^^- 3^r*r (2.2 mg/ml) 

^rT^, Sfe -S"Hf 2 mg^ (1 mg^ _£L^ l<£ 2s|) ^tJ: (# 8 mgH-3) ^^^^cf 
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• *l*K^r ^ * 4-71H SE^* XWSH n>Be|^ 3*r*r£-^ 3?^* ^S^- 

3 Drabkin a]^ (Kit 525, Sigma)^: °l-g-*H ^MS.^ ^ vflul, tflS 

262> 2) 





% inhibition 








Control 


0 


0 


1 


79 


94 



263> 



^71 2. 2°)] *\ iL^ *W 13 W#^r 3q-5T>^A> (2.2 mg/ml) ^ ^^MH 

(8.8 rngM^H ^«fl *K!=Ti)€3 *JS.#3.i31<£* ^ 79%, 94% in vivo°TM W 

rfrSHSa*] ^^m^cf. °]<4 ^o] ^ ig^oj i n viv0 p^eM 

^^1, <^ 7>^1 ^ x)TLd\] -fr&is\7\} A} 



264><^^^ 3> CAM (chrioallatonic membrane) Assay *\]*\ ^*)1Jl4 

265> A^l-^!.^ ^^o^l ^^*>7l ^4 ^ in vivo CAM assayi 

=266> chick egg* 90% ^5L7> -fr*]s]fe 37 - C yfl<£ 7 HH 3^ wfl<#3r£i=r. 
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eggxfl^l IH^* Or 2 ml egg^] ifl<H egg^ CAM «>^q-g- 

^•ei}-^. ^ 4^^ *fl7} £|$M: nfl Sj-^-l-o] 53c ^ thermanox coverslip* egg^ «fl CAM 
tJ-X| 2<H tifl<£tr ^, ^A>7l«- ol-g.-s>^ fat emulsion^ CAMofl ^«a*H 

cam^i^ m^^6)i ttuk «n^Tii^ ^%tb4. wiri^ 

& ^H^l Sl^-S- *|-$l*M thermanox coverslip ^ avascular zone^g: 

#%b*H&i=h °1 «fl.^ tflS^ thermanox coverslip^, d <M§ tfls^gr retinoic acid (1 
/*g/egg)«- *le}*r£cr. 
**i> IS. 3] 





* Inhibition 




0.5 #g/egg 


1.5 //g/egg 


^A|6j| 1 


62 


84 



:268> x 30^ j^o], ^AHl 1^ ^#^r 0.5, 1.5 /zg/egg^-S *^H, AA 

62, 84%^ <^lJL3m £L5*-<^, ^j^-i- egg°lHfe n ^5.7> M-bJ-^jl ^ 

jESl^o] &9X^. Ura^l ^#€r in vivo CAM assay^l^i 

^ ^ir.^ ^ o}&| 7>*1 ^ ^1S.<H1 -^-g-*>7fl A>-g-^ ^ o^tf. 

C269> <^^0^1 4> ipJELTiH-^-i. Ol-g-tb ^JL^ <§=^ 
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27i> ^oj) ol-g--^ ip£ *}-t-^ (BALB/c nu/nu, male) Charles River Japan, Inc'.«1H = t 
•a-BrSSl^ NIH (national institutes of health) <*1M ^ fl-^ofl u}^ SPF (Special 
Pathogene Free) ?&3l*MH ■&%*\ < & t3 r- *fl# S^I^^MI human non 

small cell lung cancer tl A549fe ATCC (american tissue cancer collection, USA)^.^^ ^p- 

272> (!) o].*)^ oj-o^ H7 ] ^ 

:273> YH. ^H-ife ^ ^ 2-3^ ^-<& ^-g-*}^ ^ 8^ (18-20g)^l ^ 

^ = p}-fif a"^- <£-§- o]Ai^t^-. 711 cfl ^-7H 3^ 3713. A549» 3 >§ >S mm3 3 
71 3. ^ ^r^V^oi 7^^%o] 3i)*Hl (s.c.) ^»H^3- 3, 24*1 # ^4 ^ 

« Al^-^o.^, olnfli- ^ (l<a) S ^rf. ^-§- rfc^gr 0.5% tween-80^- <g 

^■?^r ^^Hl 23^1 (50 mg/kg)# 20^ <3#*H ^B^l tr^ ^-#_o S (i. p .) ^- 

^V^. ^ ^ 3.71^- caliper* ^-§--sH #3 3^ (long diameter(a) , short 
diameter(b))* *>7l 1^1 ttj-Sf ^ 3.71* (volume, V) ^t^t}. 

274> 

Volume (ram 3 ) = a x b z / 2 

1] 

275> j=o}ofl o^tb ^ Jl3)-« ^xfl7l M ^ n^ 3£] 3 

71 (Vn)# ^Rg*H *J*M ^^54 (Vc) -M^^ (V T ) sg^-fr (the mean tumor size ± 
S.E., 8 mice per group) 

376> z}-z}-o} tfl^^ ^^^^1 -fr^ S tudent-T test (*p<0.05)S ^ifl^tq-. 
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277> [s 4 ] 





^3.7) (mm3), ^ *!-§:(%) 1 


25U 


35<U j 45<H 


65"^ 




152.88 


308.46 j 483.92 


1034.88 


^a|o)| 23 


92.20 


186.78 ; 244.30 


494.82 



278> ^7) S. 4^1 uj-B^^o] >gX\d\] 233) 5^#£r non small cell lung cancer AflSSl A549 
SM^M A]^^^ 45^, 61^^^ ^4 50%, 52%^ -B-^a^ ^vfl 

:279> (2) 13 Vt - — ^¥"7)1 ^ 

^r(AND balance)^- 3}^ %-^7\] (Wo)^ <^J=d)* 

IS. 5] 



A549 0]^ ifc^ 






*>\ir U) 1 




1^ 


14H 


25 H 


35<a 




22.50 


25.16 


25.43 


25.88 


j ^ A M) 23 


22.30 


25.42 


26.17 


27.10 
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282> 



#7] S. 5«M 3.%°] 23^1 tfla^ HlSL^M ag|^7H tfltb <8^<>1 



283> (3) p^a. ^ (survival percents) 

284> £ ^6\] sq^r 1°) HWfc IfoH Al ^>ol ^^ofl nJ-Bj- Z|- 

^ o]^^. p^ao^ q-B^l *8^r-£ % 3b8- ^>-§-*>^4. %3 

4^^(Nn)* ^p§*H *M 2<f nj-e)- ^^8^cf. 

285> 2] ^-fr % = Nn/No X100 

286> is. 6) 









in 


5*J 


15<y 


20<y 




100% 


100% 


100% 


100% 


| ^Ml 23 


100* 


100% 


100% 


100% 



287> 



^-71 a 6«1H Ji^-ol ^AHl 23^1 3^-§-£ 100%^ Aj^-g-^. *j-^H W] 

^i^Ml 3-isq5ao.nl -b-^a^o^ti) *<g^#* ^>fl*H *#*H3>| -B-S-*»n A>-g-^ ^ &t|. 
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*r-§-* ^>a.7l *}7lsq- ^ -M^^r ^*3*}5a^. 

290> 17-18^ € 3)*} 33 tfl^3 41^13. (cortical neuron)* £-B}SH 5% C0 2 

Hfl 0 ^] ( incubator H *\ 37 XJS 7-9^ ^-<£ Mfl°^>^^. -Sl^S* MEM (Minimum 
essential medium) «fl*l5. ^ «1 1^ (serum)^l 0.2%S ^ #*)-§: 4 tifl 

^ 3ltflaH (serial dilution)*}^ ^^£7> 30, 7.5, 1.875 ^ 0.469 uM°l 
^7>-§H 30^r?i ^Bl^SS^. 0} xcfl, a^ 1-^^ DMSO^fl ^ ^ *fl*H sj^^H *l~8-*r 
DMSO^I ^lE^r 0.1%* rfl^o.^ ^7>^ %-§r 

*}-%-*\%^. 

29i> aJ- 7 1<4 ^ #^5} ^ ^ f as|^ ^JE7V 50 yM^l 3 FeS0 4 » ^7}*}31 C0 2 *fl 0 <J=7l 
<*1H 24Am yfl^^tf. «fl<£ 5^6^ ^6|] cq-gf) ^a>^ ^H^j^ (lactate 
dehydrogenase, LDH)3 <&o] ^7}*>$| , *fl;*H -R-e)^ LDH^I "S-gr €3 ^>5r^-^ 

°fl ^l^fl ^3E7> ^7>*>^cj-. A]lg Aj^i ^ Jl4^ tfls^ LDH 

nfl LDH^ 7flA>^ ^-Aj^jiJrJ^ tiV^-^^ ^-5}JL, 

^dL*Hj3^ (least linear regression) -f-Sfl <^-§- Jfc^o)] <*)^- 50 % ol«£^;£ol ic 50 

292> [3. 7] 



1 










IC50 


^A|oj| 2 




6.2 
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293> % 7 ] a 74H £ ^ $X*= «}4 -€*H 2^ ^fff^ 30 plHH 92%^ CMU: 

41" 4^°-^ 6.2 uM^I IC 50 ♦ €^1 ^ ^l^Afli^ £^ ^l^Hr JL3j-7> 

-^*>34. 

:294> ojaf ^ol i£^o} ^fft^ *H ^*fl -B-^ 4P3^HH ^Afla 1± 

^-g-# 4^2.3., Al^^]^ ^ ^ 3\A}6\] cqsfl -B-^fe *H ^-3f ^ 3 

41 3 31 a>4^ 4^ ^ ^ ?m^, ^-nV^ S ^ dj| 

4» °^>Je.7] fl*M f ^-7)S^ ^ ^^t).. 

297> 3 (rat)^ 3.^^ (Krebs) (15 mM HEPES, 10 mM glucose, 140 mM NaCl , 

3.6 mM KC1, 1.5 mM CaCl 2 , 1.4 mM KH2PO4, 0.7 mM MgCl 2 , pH 7.4H ^ -g-^tb ^ 12,000 
rpmiLS. 10^-# €41*S|*H #-f-°-Stl H A>^-«>^tf. H^#ofl a) 

^ 400 uM7> EJS.^- FeCl 2 # 7>^J1 37 "C^H 30^-?V ^*1«H #31*1^4. c] 

*fl, 100 W M ^ «7>*|-5ft3L, tfl^o S H -g-ofl^ ^7>^b 3* A]~g-ij>£t}.. 

=298> ^ M#4] ^7>5l^ #S%7} Jzj-AVsl- -iKg-^l ^€-£3)«WS. 

(Malonaldehyde, MDA)^ <&o] ^7}?>}H.^, MDA ^^-2-3. sj-^ 39:^V$4. *1 

^ ^ 4^ tfls^ 7 ]$AS nfl mda^ <#o] 

58 ES. 1^4. 
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299> ^ MDA ^^^r TBA (2-thiobarbituric acid)^)- ^^1^ 530 nm<*fH^I ^ 

ofl^ MOT**. ^ M^fe TBA tfl^^ ^HJaI^oi N-^^-2-2ll^«?l# 

(N-methyl-2-phenylindole)^: ^H-S^t)-. o] ^-f MDA N-^^-^^^ ^- ^} 

7\ #-§-*H ^^1* %^\3L o) 586 nm*fH ^cfl M-b)-v|H , ^o}^ ^ 

4: ^AS. S>*1 ^4 (Bioxytech®LP0-586 Kit 5. %^). «>7l S. 8^1 



-^Ml 24 



^Ml 25 



^o)| s^h 2j-Ah3s|- ^^12.34- 



83 



97 



301> Aj. 7 ] S M. ^ ^ ^ Qo], £ sUff^ ^afi *13 ^K>^"* 

^l*}^. -£*H 24, 25 ^ W«^r 83%, 97%^ <3*ll#* i+bHH *H <3^ x]:g 3^ 

^AflS xfl^ <3rSrt««>l ^5)^ -B-^Ej^r *H ^ ^ 413 
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303> ^^r ^-flH 1^1 |ttt°l ^-§-4- *r*r*l ^>^.7l $1*1- 

304> (350-450 g, tH^W^^ ^^-1- 7l^A]7lJL 3^ 

^ *l|7l*i-:3I 3 mm £<>13 tfl^ (aortic ring)* ^S^. *(|7l*r7l ^ tfl^ 

•i: (Krebs Henseleit buffer) 34! ^#<>l3. %® 7>^7fl ^OT. 

^ °1 ^"Tj (organ bath) iJM ^JL 2 g£| ^ (resting tension) 

# 7>-&>$|^, 37 TC*1H 95% 0 2 - 5% C0 2 ^-7l*fl (carbogen)* ^^-^^ <>1 1*1 

# ^Sl <W 10" 5 M 5)1^^15.^1 (phenylephrine)-^- 7>§fl 1^ 4^*1 ?1 

<305> "1^; 3 >40" 6 M *)1^-a}*1 (Methoxamine)^: 7>*M %-s\t\] ^s|£^ 

^ cfl^#^^r (1, 3, 10, 30 yM) 7>*H ^#c»)l <^ 3j-g- 

# -B-^Al^rl-. ol trj), tfl 2:^51 °l^r2j"g-<>l €• l^H K ATP 7fl«y a 
3.*}^ (Cromakalim)4 BMS^V^l BMS-180448 (s^Hl 2^1 sW§-) ^ BMS-191095-i: *r-8-*rS 

<306> JjLo^l # ^l^-AV^lo)! o}^ ^JL ^sHr-S- 31^H^ ^vE-o^ tiV-g- 

^Hd^r ^}SL, ^dbAi^S]^ (least linear regression) *«fl ^1- ^t!r 50% 

IC 50 » ##*>5*^. *M 2 9«fl i+E}-ifl&i=r. 
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307> l& 9) 



OTfl if) °l3^-g--fi^ 




m^^r D -'|o||*1 ^l^l-^i ¥^ *I*H -fc-s. 




308> IC 5 o°] 0.067 iiMSAt ^s-A]-nl (3 yM)o_3. 3# tfl-f^nofl tfl 

ol^^H-^i- BMS-1804484 BMS-191095fe IC 50 °1 AA 1.38 pli, 2.14 

UMS. 3LS.f>^:^6fl 20«fl ^ 30*fl ^£ ^ I^^IMM tiV^, ^ 

A H 1^ W#£r IC 50 7> 9.83 pM 3. ^7)1 M-B^u}-, tfl 2:^=1-5. H3.p>^13 o] u). 

BMS-180448, BMS-191095a.4 -t^ol^^-g-o] ^^§>7fl ^$&t}. 

309> ^. ,£t$6\] ^ sj-^-l-^ # SE^ ^ofl K ATP ^1 A-%-^ °lt ^7l# iLJl^T)) 5j 
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xfl^ xl <£o}iL7l #*H, tfl^ Jioij- (Anti-ischemic effects)*- ^-7]^ ^ ^ 

3is> ^3 (300 - 450 g, ^:M-<£^& ^kfalt M-Hf-^ (Sodium 

pentobarbital)* 100 mg/kg* ^xfl ^a>*}^ ^a]^ sflsj-^ 1000 U/kg* ^f-^r 
jl 3#*}£r}. ^-^.os. 7)&<% (cannula, PE 240)« If 

7] (rodent ventilator)* °l-g-*fl ^Jl^It'H , zz. #bJHH cfl^ (cannula)* tfl 

-t^^-al <3*3 A 3 7l7l (Langendorff Apparatus)^ 7fl 

*3 -g-o^^ 2:*)* *H7ltb ^, (85 mmHg)*HM 95% 0 2 / 

5% C0 2 S. 37 "C^ ^bJ^ (modified Krebs-Henseleit bicarbonate buffer (2:^ 

<mM/L>: 116 NaCl , 4.7 KC1, 1.1 MgS0 4 , 1.17 KH 2 P0 4 , 24.9 NaHCO 3, 2.52 CaCl 2 , 8.32 
Glucose, 2.0 Pyruvate) ^^^r}. ofl^sf (1:1 vol/vol)^.S. *fl£ 31 

^ (latex balloon)*] ^ ?fl^er» ^ ^H^ofl ^^a^Ijl 

^-a-athi: ^ €^-7] (pressure transducer)*- **fl ^^-2.3. (isovolumetric) 
^-tj)7] (Plugsys bridge amplifier)^. 71^-74] (Linearcorder mark 8 WR 3500) °1| 7} 

^*}%^. 43^* 15^- ^-<£ 9}^QX\7A^ o]^. 7 ]^ (LVEDP, left ventricular 

enddiastolic pressure)* 5 mmHgS. ^3L °1 ^ 7l?> ^-<& 

314> <^ 7 ^ (Baseline) ^ 7] ^2}- ^m}-^ (HR, heart rate) ^ ^1^- (CF, 

coronary flow)* ^^r 7^* ^ 7 >^ *|i<?l ^03- ( LV DP, left 

ventricular developed pressure)^ ^r^J^ ^£fl ^-%7]<y- (LVSP, left ventricular peak 
systolic pressure)^ 2HJ"€ o]^]^^ (LVEDP, left ventricular end diastolic ptrssure) 
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^ *V°m #f^>£4. Ag^ifl ^#^= (cardiac output)-!: ^ 

%3L#= -^^ (Langendorff heartHM #^3-2-5. (cardiac performance)^: 

°V^-fe -^-f-^-^^ ^ (Double product RPP (rate-pressure product))^: 

-iJ^*^ (HRH aHJ^ i£M8«g. (LVDP)# 31^*1-534. * tn**l 

(aortic cannula)-9H "Sir- (coronary flow probe, *)^: 1.0mm)* °l-g-«r 

°4 3l*r -n-#^l (electromagnetic flowmeter)^. ^SJSW*. ^ # 7]&<^ ^ 

^ -g^-i: 95% O2/ 5% C0 2 7> o.s. 37 #^-J5_5.*| ^^^t|1 

*>£4. -g-njj (0.04% dimethyl sulfoxide [DMS0]) S=fe *g-5LSi\ £ %r$d\] 

^tb ^-tl" ^ tfls^#-a- ^-R-*Hr 10^r «*M*L*. ^ <tt 7l^3j- 

^^■^ (HR, heart rate) ^ ^ir^-fr (CF, coronary flow)» ^tr^- 
^r^^l 30^: (global ischemia)^: ■fr**r5&4. #§11. (Global 

ischemia) 7]&&*\; asj-^-M ^l^m (LVEDPH 5 mmHg *1?> (min)^ 

•r^-fr^m (TTC, time to contracture) iLS 3]*rS r S4-. 7H#gfH 30^- ^-<& ^-ff-^-§- ^ 
^1 3fl«fl-« 4 *|3. (LVDP, HR, CF)« *H*r ^ts^i}. 30£- zfl^ ^1 

# *fl^r^ ^ ^aV<* ^^3Li (lactate dehydrogenase, LDH) <>}-g-Sj) 

3i5> [S. 10] 







LVDP x HR (%) 


EDP 


TTC 


LDH 




23.0 


43.4 


20.3 


29.9 


BMS-180448 


67.6 


16.5 


27.8 


17.2 


^A|^| 1 


55.7 


24.0 


28.0 


10.7 
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^M^Hfe (LVDP)4 ^^-^S ^-ol 5Lt%^ $%*\ D| £ 

^ ^ (Double Product parameter, LVDP x HR)<>1 ^*L^ 

o^l^S. 5 mmHg*lM 43.4 mmHgS -fr^SWI ^j-sl^ZL, ^-B-^-a]7> (TTC)^r 20.3^1 
£4. Afli^SN *|S7r S)^ Jl4i^1 ^a><* tf^fcii (LDH)£) ^^-a]^ -ft-ejig^ 29.9 
u/go)9XA. BMS-180448^^ Tfl^-^ ^ 7]^ (LVDP x HRW ^# ^^^^ 

67.6%3. -8-^11^^ 31*1*1 ^7}£|&°-^ ol^7l^ (EDP)^r 16.5 mmHgiLS. -g-nfl^Jitf 

-B-^^^Tfl ^JL, TTCtt 27.8«-^.S ^^551^, ^^a] LDH 17.2 u/gilS. # 

1^1 W#^r BMS-1804484 wl3L€M ^ 0 l*aHH>l 7 nfl VtSL^S. (ic 50 = 9.83 
uM) ^ 7]^ (LVDP x HR)ol *J=# 55 7%) EDp - 2 4.0 mmHg, TTC^ 28^-, 

LDH 10.7 u/g^-S JiJ:*}--^ M-Bj-ifl^ , ^ ol^-g-oj) 

tfl^ aj^- Ai^Ajo] BMS-180448i^ €^ -f*r*M=Hr 3^ t *r 9X^. 5Etb €^H1 1^ 3^ 

LDH^ -fl-el^-i: ^a]^ *m-*B^M| ^tr AflS^^ JsLJlJ^-I- a!a>*> 

o^cj-. o]<S|. ^o] 3Wi-^8r *il^ tfltb iL3l2r-§-ol JHr*fc3l ^^r 

^ *r-§-<>l ^>j=Ljg-, ^e^-aj, °fl«<J- g *|S.» W ^3\SjM|3.*1 a> 
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fl«H. St^M tfl-ft tr*l% 3l4 (Antiischemic effects)* ^ ^-ir Jf-^J SAV*V 

3i9> ^ 33 (350-450 g, ^3W<3^& ^^g-gW Jas«>Bl% (pentobarbital )* 
75 mg/kgS 4^a>^-o^ ^§ t^a^t}. 7l^7fl# (tracheotomy)* ^ 10 m^/kg^l 

^#*g= (stroke volume), ^ 60 43^3. ^Jl^* tA^^sf- tfls| 

*<W 7^3* ^ ^ « ol-8-*r5a4. 

S.**H 3l£r£r f^tr ^^8- ^l^S, *)#o)l #<g^- ^3 3. ^ (probe)^ 

1r£r 3X|4 2:^ -fKlH (Homeothermic blanket control unit)-!- *H-*H ^ *fl-£r-§: 37. °CS, 
^*r>H -fr*M£i=h <M^7l?> ^-<?> ^oj- ( m ean arterial blood pressure) 

4 4^#*r (HR)» ^l#«f)^ ^=8*V5a^. olnfl ^<y- ^oflfe P23XL ^ ^«7l 

(Statham P23XL pressure transducer, Grass Ins., MA, ^l^O-i- a}-§-£|-jl ^gofl^. 
a J^/^ h ^t (ECG/RATE Coupler, Hugo Sachs Electronic, ^-^)» Af-§--g^o|t|-. SE 

^ = e]M<H3D] (Graphtec Linear corder WR 3310, Hugo Sachs 

Electronic)* a>-§-^ s_s. ^.g. 0^3.05. 7]^}^rf . 
c320> s^aj ^nn^. ^ (Selye H )<q ^ ^ ^ ^- 7 fl^ 

(left thoracotomy)^ ^«fl 7>^ <fji (S*S)S. €33 

^ 7>#6|] 7 >*H ^<HiJH ^7 r ^LS 7]-^ 

Tfl JH^A^t}-. o]^ (5-0 silk ligature)7> ^--g- (suture) 

7)1 ^r^"^^ (left anterior desending coronary artery, LAD)* SLtr^rfe- Jf-g- 

* ^ ^ 41 (thoracic cavity) <>fl ^flSM^jl ^#a> <£i£-§- sqjjLofl 
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^#^> PE (PE100, 2.5 cm) 4) 20^ ZLtflS. ^ 

Amtf. zl ^ tflsl^p^o]] 7fl^s]# ^-Sfl ^-ufl (vehicle) 5£fe ^*r$^, 

147} $**| M-eM-S^ 30 :g-# arfls ^rf. o] nfl, tfla^ c^sfe 
BMS-180448^: Al-g-^r&JL, a]^^ ^ cfls^#^ 0 .3 rag/kg^ ^£3. ^.o^^t).. 
J21> o]^ ^d\) 77) PE %.<>\ ^f^- ^ 

(hemostatic) ^fl^^S PE ##^W ^^1^-5. ^^M*! 7\*\<& , 45 

& ZLtflS. ^ ^SHM* 33t (occlusion)^ 3 xlf ^^l-g; ^] 7^^-31 *m 

322> uj-igofl o}*j] (reocclusion)^^^, 1% °\)»Y£i ^ (Evans 

blue) 2 m£» ^W^Sa^. °W ^ ^ JM*H €3» 5/^1 ?1 jil 

■§■ *IH^ -f^*r °<m -a^-S: *IM*rSi=h 5-6 7flSl ^ 

(slice)^-S. ^ ^ ^-Tll* ^P3*V5$4. €^ 

B H (compact micro vision system)^ -sH-^SH (Hi-scope)^ 3-SHfc-4J-8- 

(Image pro plus)^r al-g-tfl ^a]^:!, °1^-b} zj- Q&<%*\ 

#£*W tfl«H aj-^^XJ ^<5>J1 o]7H Z}- ^-Tfl* 3" 

-^^^^^1 MR (area at risk)^ 31 ^r^ 1 }. o)%t\] ^ 4 tfltr AAR* SL^f- 

o]^o. ^ ^-TflS. i-Pr<H, *>7l 3^1 ^«fl AAR (%)■§■ T^Stf. 

323> 3) AAR (ft) = (z* ^ofl tfltb AAR£] ^")/(^^| ^KJ^ ^-7fl) x 
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;2 4> SE^b, >g=fr 1% #S^ols. ClAV ^ ^.6fl 

(2,3,5-triphenyltetrazolium chloride (TTC) phosphate buffer, 37 , pH 7.4)<*fH 15^- 
^^l^l^l 10% (formalin) -g-^HH 20 -24*12: ^ <>]%^ ^"-2. 

Aje^l ^^LJl^ (dehydrogenase)^ iL^*} (cofactor)<& NADlH ^*fl 2,3,5-Be|5|] 
^B|]Sef*f- #S.ri)-o-)c7> QQ^o] Ihp}^ (formazan dye)7> 5)5.3. , 
^fe (brick-red color)* ^Tfl €4- ^ ^ ^^H^r Ir^JL^M- 

S.2 6 J^7} &J1JEL3. 2,3,5-HSl5ll 1 dBl)H^W #S.5}o]H.7]- ^5)^1 ^31, ^-^H #T^r ^ 

325> ^isq- ^o] 2 ( 3,5-Belsim^H5^# #s.^o-|^.6fl cq-sfl ^ ^7> z^s^l <^ 
6fl o^sfl ^ ^ ^ <=§<3 (Infarct zone)* #7] AAR ^RH<£)- ^ 

AS ^}5^. o^Tfl ^ 4 tfltb 3^ «3^* 2.^" W^l ol^^. ^ AAR ^-Tfl 

HL^ ^^11 3H3^ ^TflS «>7l 2*11 s\n IZ (%)» ^rS^. °1 ^ S.^ 

fl^Wfe, IZ (%)7> ^1:^ Ji3)-7l- #^r5W. *> 7 ] 

X 11*11 M-B^&i=r.. 

326> 4] IZ (% ) = (Z }- ^ofl cfl^ ^ ^-) 

327> 2}-^ £^ ^Sfl AAR£) ^71]) X100 



75-62 



iog^api89 

328> U] 









C54s nl fi.-wL aB *fl 1 11 XI -Alt 


AAR/LV 


* ,u " u l2/flAff u ' 




39.8 


60.8 


BMS-180448 


38.8 


39.1 




33.4 


41.2 



^ U*]-: 2003/8/8 



329> ^- 7 ] a ^ ^oi, X2>#|^ o).g-^ *|^ge ^ ali>H£ * ^ 

31 W#^r fl^<8«W tflt£ ^2]^os. -8" 

^M-?£- (AAR)^l tfl^ aj^x^ (IZ/AAR, %)<>1 60.8%^ ^ Aj^e 

'fl-f 3J-§: *r 913., BMS-180448* ^^lfe ^e^-ir^r 39.8%^ tfl 

S#^<y 7> ^-Br 1^3* <£ ^ 91SX^. 1^ ^*^r 

^e^^Sr 41.2%3. BMS-1804483J- t>l ^-^M-, BMS-180448 (IC 50 = 1.38 pM)3|- wji/^ 
9=*H UC 5 o = 9-38 uM), °l$t*hS-°1| tfltb BMS-180448 

3-§-* ®$k^. & *)%^ -am^ ^$H) tfl^b JiJ: 

3-§-°l ^M^V^s, ^ ^ A>-§- 



:330><^^c^] 10> B£ Boll ^ 
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i^H 100 mg/kg/15m4^1 -§-^=o.S ^ ^ ^-^}^. 

A><4 ^erfj^f^ ^A>» ^Al^O^O.^ Jf^o} ^OJjL 47j-^-7lSq- ^7^71^ o}^-^«-» 



#5L sua ^i^si-, m^^^>, m^s^ ^%±.H ^ 

4^ 5^«-8r 2.^ 100 mg/kg^l i-M 

iflx] ^o.t^ ^a} 2)^^a>^= (LD 50 )^r 1000 mg/kg ^tb #^5. ^sq&tf. 



71^ ttj-^. ^-7) 5Ma"§^§r f^^f 0 S ^Al^l V^-jr ^O.S- 

=336><^1^| ^ 1> 7>#) 

:337> 5.0 mg-^r n^L ^1 ^, ^-S^i 14.1 mg, 3.5.^*1^- USNF 0.8 mg ^ 

^B|lo>S)lolH 0.1 mg# ^*Kn. 7]-<a-^ *\]2i^<&^. 
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338> <$) 6j| 2 > ^ 2: ^ ) 

339> %^£r 5.0 mg# *fl3. € ^ , 16.0 mg4 ^ 4.0 mg^- 

80 0.3 mg* ^ * ol -§-^3 ^7>^ cH§- f -Bl^SHSt}.. ^ 

if ms.*]^ t^^-A>o]c 2.7 rag ^ *>m=)l<# ^oHHS. 2.0 mg^ 



34°> <*|]a|H 3> ^3)- ^#;*{| 

=34i> %^£r 5.0 rag-Sr ?1 Jf-ofl, 14.8 rag, #5]^ 3Zjl-2^ 10. 0 rag, 

No. 5 JfiBm sfl-M 



=342> <»1»H 4> ^A>*ll 

«43> i^^-o.^ 100 mg-ir -f-fM^ji, zl ifHS- 180 mg, Na 2 HP0 4 - 12H 2 0 26 mg 

^ ^-ff-^ 2974 mg* ^-fi-A]^ ^>*ll# ^12:^-^1^. 
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<#7] IS. S.*]^ o]Dlr^^- i^Rr ol^ofuio.s. ^0^2)^; -^-H^l ^ *m 
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102i 



189 
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1] 



R% CH 3 , OR " 3L±= oJ o^, 

°H, R a ^r CrC 4 ^ 3^ SE^r ^^JT, 
Z C 2 ~C 6 ^1 ^^fl Sfe ^ <£^Q*]JL; 
R 3 n> R 4^ zj-zj. s.^^ oi H , CI, Br, F, Ci~C 3 ^ £^ ^ ORb, CF 3 , 

0CF 3 , NO2 C0 2 R bc> H, 

©H, R b ^r H Ci~C 3 ^ ^o]zi, 



S^flHI 1 




R 1 ^: H, CN, N0 2 NH2 °1 ^ , 
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I^T 1 * 2] 

1) (2S , 3S , 4R)-6- ^ ESn4-[N-(4-fSSS|| ^ )-N-( lH-°] ^ ^ )°M 2t]-3-*H 
«-a] -2-^ pfls-A] tj|1 ^-3 , 4-cJ.ol i§H = 3.-2H-l-Tffl2JJl ^ 

2) (2S , 3R , 4S)-6-M H3.-4-[N-(4-^3.3.*H ^ )-N-( 1H-°1 *1 ^-2-^ ^] ig ) ± ]-3-«W H. 

3) (2R,3R,4S)-6- ^HS-4-[N-(4-#S^4^)-N-(lH-ol^^#-2- < g^^)6>Ti^]-3--gVo-l 
H. S-a] -2-pfl pflS-A] Pj| ^-3 , 4-tfo] £M = s-2H-l-iffl 2^ ^ 

4) (2R, 3S ,4R)-6-MHS.-4-[N-(4-#SS.^| ^ )-N-(lH-°l *] ^ lc]-3-*M = 
-If- a] -2-pfl ^-2-tq-o] pfl saI 13)1 ifS -3 , 4-t=H *W 3= 3.-2H-l-fes| & 

5) ( 2S , 3S , 4R)-6- ^ [N-U-HeH ^ 4 ^ )-N-( 1H-<>1 v) rf#-2-^ ^1)°} 
*1 2t] -3-*W ^^-aI-2-pII ^-2-^-^1 *fl s-Al Pfl ^-3 , 4-4°l *W = S.-2H-1-€3E:3^ & 

6) (2S , 3S , 4R)-6-v| HS-4-[N- (4-*fl ^ ^ )-N-( lH-o] ^ € ) 6 M ±] -3-«H S. 
-2-nfl ^-2-4°l *f) *M ^ €-3 , £J-o] S.S-2H-l-€2:^ ^ 

7) (2S , 3S , 4R)-6- M H3.-4- [N-(4-5.i*W #^-^-S.nfl^-A] gj) ^ )-N- ( 1H-°1 r^-2-^^ % ) 
6 M lc]-3-*M -2-*1] ^a] Pfl ^-3 , ^j-o] = S-2H-1-€S^ £ 

8) (2S,3S,4R)-6-^BS-4-[N-(4-«.S.SL3fl Ti)-N-(1H-°1 *] ^-2-lH ll )<>M *n]-3-SM = 
s-a] -2-d{) ^-2-r|-c>l Bfl s-a] nfl ^-3 , 4-tJ-o] §>ol = 3.-2H-l-te^ ^ 

9) (2S ,3S , 4R)-6- ^ HS-4-[N-(2 ,4-4°l ^ M ^ )-N-( 1H-<>1 *1 ^-#-2-<g *fl ^ ) oj-ul i^-3- 
*H 1= s. a] -2-^fl ^-2-^^l "f| «fl ^-3 , 4-^M *H S.S.-2H-l-€ 2:3f) ^ 
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10) (2S,3S I 4R)-6-qms-4-[N-(2-<^>^^s^^^)-N-(lH-olril^-2-^^^)o>ril^]-3 

11) (2S , 3S , 4R)-6- 4 SS-4-[N-(2; 3-4°l 1 *H ^ )-N-( lH-^1 *1 4^-2-^ ^ ^ ) o>p] ^ J-3- 
*M A] -2-nfl ^-2-4°l *f| s- a] pfl ^-3 , 4-tj- 0 l S}o] JE.S-2H-l-te5*l ^ 

12) (2R ) 3R,4S)-6-v) HS.-4-[N-(2 ,3-4^1 M ^)-N-(lH-^] *1 ^#-2-^ *)) ^)°>*1 i^]-3- 
«H S.-S-A] -2-1311 ^-2-cf o] t^s-a] nfl ^-3 , 4-uJ-o] *>o] JEL S-2H-1- £ 

13) (2R,3R,4S)-6- 4 H^-4-[N-(4-:* ^S^\|)-N-(1H-<>1 *1 4^-2-lH t )<>M it]-3-SiM 
^Al-2-4^-2-4°l ^ ^-3 , 4-i=M «H = S.-2H-l-^l2:^ £ 

14) (2R, 3R , 4S)-6-M SS-4- [N-(4-*i| s(| ^ )-N-( lH-^1 *1 t}#-2-<U ^ ^ ) a>ul ^]_ 3 -g|-ol 
t=^X\ -2-v\) ^-2-4°l ^1^1 *)] ^"3 , 4-t}°1 ^J-o] JE_5.-2H-l-*a2:3i| & 

15) (2S , 3S , 4R)-6- 4 BS-4- [N-(4-^-2.S.5fl ^ )-N- (lH-^1 n] 4#-2-<|3 m ) <>}"1 1^] -3-*> 
o] j= s-a] -2-tj)1 ^-2-4<>l *fls-A] pfl fi-3 , 4-4°l ^S--2H-l-tfOS3q ^ 

16) (2S,3S,4R)-6-^HS.-4-[N-(2--p11^-a1 2fl\i)-N-(lH-°l t^-2-ll *)M)°}*1 ^]-3-*H 
j^s-a] -2-*fl ^-2-4°H^-^l *)] €-3 , 4-4°l Si 0 ) ^ 3.-2H-l-fe3i) & 

17) (2R,3R,4S)-6- 

v) Hi-4-[N-(2-o}ol £lH3.^M v| )- N -( 1H-°1 v] ^-2-<£ ^1 € ) 6 >*1 i^]-3-*H -2-^1 ^-2- 

tfol Tifl a] t>U 1-3 ,4-4°l «H S.S.-2H-l-iffl S3t| ^ 

18) (2R, 3R, 4S)-6-4 HS.-4-[N-(2-^^-a1 ^ ^ )_ N _( 1H _o] v] ^-2-^ ^ ) ^]-3_-8H 
c s. a] ^-2-4°l €-3 , 4-4°l «H J= ^-2H-l-te4 
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19) (2R,3R,4S)-6- qm^-4-[N-(3-#SS^^)-N-(lH-6l^l^-2- < a^I^) c »V u l^]-3-^- 0 l 
t= -2-^1 1-2-44 njl tjfl 1-3 , 4"4°1 tf).o] = S.-2H-1-€S3X) 

20) (2S,3S,4R)-6-qHS-4-[N-(3-#^«)-N-(lH-444^-2-^^ 
t= s. A ] -2-Pfl 1-2-44 41 ^-4 41 €-3 , 4-4°l v}o] JE=^-2H-l-te3q £ 

21) (2R,3R,4S)-6- 4 BS-4-[N-(4-H4°l ^-2-5.^4 s\) ^)-n- 

( 1H-©1 "1 1 ) 44 2^] -3-4-4 ^4 -2-4] 1-2-44 4| Jj- x\ v\] 1-3 , 4-44 *H S-S. 

-2H-l-te4^ 

22) ( 2S ,3S , 4R)-6-44 6>^-4-[N-(4-^S.S.^ >i )-N-( 1H-4 4 4^~2-<iJ 41 € ) 44 ^] -3-*fr 
o] ^s.a]-2-p|1 1-2-4 °1 41^4 41 1~3 ,4-44 *>o] ;^3.-2H-l-te4 ^ 

23) (2R,3R,4S)-6- 44 ;t-4-[N-(4-#S5.3f|\i)-N-(lH-4 4 4#-2- , H 41 1)44^1 -3-4-°l 
_ 2 _4| !-2-4<>l tifl s-a] 41 1-3 , 4-4°l -stJ-oI S.S.-2H-l-^l ^4 & 

24) (2S,3S,4R)-6-^l^-4-[N-(4-#SS^l^)-N-(lH-ol^l^-2-«a^ll)o>tilia]-3-*>ol 
^s.Al -2-41 1-2-44 tjfl s-a] till 1-3 , 40] ^^-2H-l-fe4 i£ 

25) ( 2S , 3S , 4R)-6- © >4 2r.-4- [N-U-H 44 411*1]^ )-N-( lH-o 1 4 4^-2-°^ 41 1 ) 4 
4 iL]-3--6H JE.^-4 -2-41 1-2-44 41 J*X| 41 1-3 , 4-4°l 40] H.S-2H-l-tfOS^ ^ 

26) ( 2R , 3R , 4S)-6-44 iv-4- [N- (4-B4°l #^-£.S4l ^.4 sfl ^ )-N- ( 1H- ©1 4 4^-2-^ 41 1 ) 
44 2*0-3-44 J= s-a] -2-pfl 1-2-44 pfl s. a] 4| 1-3 , 4-401 fj\.o] = 3.-ZH-l-ifflS4 ^ 

27) ( 2R, 3R , 4S)-6- 44 ^-4- [n-( 2 , 3-4 °1 ^ 4 ^ )-N-( 1H- °1 4 4^-2-°^ 41 1 ) 44 ic] -3- 
4°1 c s.a1 -2-4] 1-2-44 41 ^-4 41 1-3 , 4-44 4°1 2=3.-2H-l-fe4 ^ 
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28) (2R ,3R , 4S)-6-<>H lc-4-[N-(4-*H^l ^1 ^ )-N-( 1H-^1 *1 ^-2-<£ "11 € ) ±rJ-3-£M 
= X\ ig-2-tH s-a] v\] ^-3 , 4-i=H *M H5.-2H-l-^lS3i) ^ 

29) (2R,3R,4S)-6- o\v) }r:-4-[N-(4-w.S.H-5||^)-N-(lH-^ ^^#-2- ^l^M ^]-3-*M 
= a] -2-^^-2-40] ^AH^-3,4-tH*H^S-2H-l-te:2l ^ 

30) (2S , 3S , 4R)-6-a"M 2t-4-[N-(2 , 3-^M °l| *M ^ )-N-( 1H-°1 *1 t^-2-<H tifl ^ ) o>n] id]-3- 
*H ^ s A ] -2-^fl ^-2-tfo] xjj] S-a] p|j ^-3 , 4-tfol = S.-2H-l-^l 3i^\ & 

31) (2S, 3S,4R)-6- o>*l ic-4-[N-(2-^A] sfl ^ )-N-(lH-°l 4f-2- 6 ^I)^l 2r.]-3-*H 
= ^-a|-2-^1 1-2-tq-o] t^a] Tjfl 1i -3 ,4-i=M *H :E.3.-2H-l-te-Sl r£ 

32) (2S,3S,4R)-6-^l i^HN-U-^A] ^ )-N-( 1H-<>1 *1 ^-2-^m W^l ^-s-^M 
= s.aI-2-^ m-2-4ol pflS-Al v\) ^-3,4-t^-o] *}o) 1= 3.-2H-l-iffl2:3X] ^ 

33) (2S,3S,4R)-6- <>}*1 2t-4-[N-(2 ,4-i^M ^ ^)-N-( W-°] cf^-2-^ «fl €) d > c l ^]-3- 
*M «a] -2-ofl ia-2-T}o| ^ ^-Al tjfl ^-3 ,4-cM *M JE.S.-2\[-l-m2iV\ £ 

34) ( 2S , 3S , 4R)-6-<>M 2^-4- [N-(2-<>M ^ )-N- ( lH-o] n] *fl H ) *>*1 2^] -3 
-*H =s.Al-2-Pfl o] Pfl^-A] Tjfl ^- 3> 4-t}-ol *}o] S.S.-2H-l-^lS5£l ^ 

35) (2S , 3S , 4R)-6- ^-4-[N-(4-BhM ^- a] *\] ^ )-N-( lH-o] ^-2-^ ^ ) 
6 M 2^]-3--5l-ol = ^-a] -2-nfl igj -2-t}o"| Tifl a] v\) ^-3 , 4-cf°l *M ^S.-2H-l-^la^ ^ 

36) (2S,3S,4R)-6-<>M ic-4-[N-(4-H 3.3.$) ^ )-N-( 1H-°1 *1 ^-2-^"fl ^)^1 2rO-3--SM 
^^1-2-1 ^-2-4ol *\}^X\ Tifl ifi -3 ,4-cfo] ^l-o) =.S-2H-l-^lSsl 

37) (2S,3S,4R)-6-o}*l ii-4-[N-(4-l-^-j5.S3l] ^)-N-(lH-°l *1 tf#-2-^pfl m) 0 H ^]-3-*> 
o] = ^-A| -2-t^l Tg-2-t±o] v\] s-a] ^ ^-3 , 4-cf o] ^.o] H.S.-2H-l-^l3:3il ^ O.S. <>1 
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(ill)* ^ «>-§-g-^ ^4 *V°H SB-aI*) (Dt 3* *fe € 

w 1 




(-8-71 Rl, R 2, R3, R 4 ^ * fe ^^Ofr &T%.) 



1^*0- 4} 

3] 3^1 5fl°H, ^7} ^1:#H7> Mg(C10 4 ) 2 , CoCl 2 , UCIO4, NaC10 4 , CaCl 2f ZnCl 2 , 
LiBF 4 3l Zn(Tf) 2 « ^#0^ 3* f>}±: -fi-S.^ 
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5] 



^l-^H -S^fe 3* -S>^ ^^3: -B-JE^fl^ Tfis^ . 



^) 4^ Q*W (IV)3 3^#^ ^-§-§-'fl ^*fl*H *i« ^ 

^(Pd/C) s^r eW-^€* €€^§-^1^ S**M (V)3 SJ-W* ^^V^M-, 

(iv)^ Cu(S0 4 ), Cu(0Ac) 2 , CoCl 2 , SnCl 2 ^ NiCl 2 «r€*ll 



6] 




(#71 *HH, R2, R3, R 4 ^ *i=, ^-7] W>S)- 
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8] 
9] 

-frjL^^-^S. ^-B-Sfar, 41 *\&±.^, 41^, 

10] 
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#^°<H J&WSL ^"t^ -frS.^ ^ 3^3-2.3. ^o]7> Sjfe ^ofl^ 

^L A S^^r ^ 9*Mlb (prostamine), ^^Ar^y (tumor necrosis 

factor)^ ^ M^r^l^Mf, -s^*)^, ^}s.ol^, ^<£ 0 "|.£- ^ 

(angiostatic steroids)**! ^>°1^3.^s B}^ (hydrocortisone)^ ^-r-b 
(heparin)^ tyU ^ "t^^ ^^M* H^br ^^-S. ^[Lee, A. 

et al., (1983) Science 221: 1185-1187; Crum, R. er a/., (1985) Science 230: 
1375-1378]. ^*fl ^tf-Wfl ^ tH* &U>-^ , Marimastat , BAY 

1-9566, Prinomastat, Neovastat, SU 5416^1 phase EMI 9XJL Neovastat^r SU 5416b : g- 
33^1 ^^^r iJrSSl&tT. 
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(BMS-191095H ^-^-S. 7fl^^- ^ ^*fl£F& K ATP (ATP-sensitive 

potassium channel H ^1^.2.3. ^-g-^-fe J±5l^ «> [K.S. Atwal et aJ., 

J. Med. Chem. ]. a] 3HNg-£: Jl^V ^°}*\ 

[iL^xfl-g-] 
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